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(54) [#gw©:g«-<] u-irmmm 



(57) [Sift] 

2*fc©B&¥fT#7*4 1 , 4 3Cfc-aTitJt3ilT* 
t)> *^-4 3rtSBtt»J14 436«3E*$nTV^S. B§¥ 
fT*7^42&§ttS«7^x.^4 6CM$n 

;feU-K*s>«MM 6 btt, y-l«*JM sci^u 
T<^-5„ t-*5 li) s @fe^nsci:fcJ;D^ 'J-K* 
*4 8#[eHEU cftC#v\ 'j-K*y&#S54 6 b 
#BItfB^iaCJtii»»$ft*. Cfttc<fcoT, MJf 4 
4©]gA0©;*£$#&ftjU 2«J©B&¥ffif5'^4 
1, 4 2£^^3U-1ft:-A©H-A|tt©|qlg|± N 





( 

1 

b5ib u— tf ?> mm ztitz v -if t- a©#s&± t 
huibs i * j: w36 2 mmzamz <t o t * ©Hansel* 

«B«t©*¥Bc»i- 5 ks&a statu* a 

hue* 2 »fl§«M*©&*-ft©*8 $ SHS? SM0¥l!! 
at**iE«oi/— ifai*««. 

^"CfcSflMBH 1 IS®© u— tf ifflfiigB 

— tft:-A$:9 0 o iiisj-fasttgwh, 

o T (1 ft £ ft & 1/ - If tT - A O £B W * ft £ - £ ¥ ® 1*1 T- 

mm 3 ft*> ce«© u— 9 mmmw.. 
[mtms] issEu— if aw* ft fcu—tf k- 
At2tt±oi"— «fe-Ac»irrsc-A4MH*« 
fc, fi?i3tf-A^fy#gic«fc^T^iy^ftfei/-ift:- 

91 1 1/HM&91 3 ©of ftfrCE®© I/— IfflSS 
Bo 

[M*9(6] u— tf*Sfc» 

c:© u— tf tr-A© tr-Aias^t UTEHEojffccai 

IV c flytd ft s i: h * c bue i/ -if e> aiW3 ft 
ttiEb— tf tr-A©t:-AttS4"C>i: bT@^qitEc^ 

«rttfiy#$ftS4:i:t.Ci5ffi»l«*7^S2aLfc 

u— tfbf-Asaa-rss^*?^^, 

ttBttNfctttSftfciMBJfl 1 43 J: VMS 2«#7*£H] 
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2 

m E b ^H&*0S§£ «t o T tfctij 3 ft it5Eftf£4£i ©* § 
£CJfc£TBuE@*E*8fil£$fflU B5ES& 1 £ .fctfSS 2 

«^f7 * ^3gii-r 5 p -if k- A©tti*r^ffii zmm-rz 

-ifh:-A^9o o fiiRii- a£i*a5«fc.. 
masmwft hues tsctictoc os«a» t «t 

o TiifSl^ftfe U-if b:-Afflf±ilt^(ai$:-^¥fflf*)T- 
10 ®ft£#*Efi#afc£$e,C{»*4ii|:R«6E«©U ■ 
-1f»JS^Bo 

[»#8 8] S3EU- !f*«4»&W»*ftfcU— tfbf- 
AS2W±©U-1ftr-At^i!lt-5tr-A^-i!l#.g • 
t, HuEtf-A^ia^SlCtoT^-fll^ftfcb-ift- 
A©a*>©lo£*;ft?-5lbfcl/>Xi:> b5E^I/> 
XO*jSHS±fcE«$ftx l!JE«*U>X{cj:oT*3t 
3 ft & u -if if- A© AMttBft WO -T * 9ttiL : mk&^ 

iiEfflffl^gifcfciuEfi 1 *J:tf«-2«#5^(JDIite*89 
20 E^{aB^i±i¥eCAftfUfemiEl/-1ft:-A©A*f{4 

■otEftBcjeuTfpwf *ai*a6E«oi/— tfai* 

C»**9] HuEtf-A^f!l^|S(±A»f*©-a5S3i3i 

turn 5 sfcttw*«'8 ce«©i/— tfsi*ie«. 

i 0 ] t!TE*ttBtttB^S!tt 2 *5£j|«y i' 3 > 
■"t^r-f?: r-frfi' (PSD) TfSSW «« 5 
* fc ttlf 8 E«© U — tf fflfi^B. 

mmmi n iiEtf-A^fy^igtcjc^T^fu^ftfe 

30 V— !fb:-A©ffe©l-DS9 0° fl||ql-r*SjWffl*ri:, 
H«ESi*gP»Slllte3-&53i:{cj;5c:©S*fSB#t:«t 
o Til IS 3 ft & U -+f tf- A © tB W^IrI S -^¥® n T- 

8 CI21© U--1f jiJg^Bo 

2] mfESWSB»{±'<>^X'JXAT-feSif 
*a4, 7, 1 l©^-rft^CEm©b-1fSiJS^go 
3] HliEU^tWEOSCt-oTtfta^ftSli 

ttiWBe-A^ij*«c «t oT«n*ftTiwas»r 
SlttK.XSitzi'— tft-A©e-Ali©ffiitK:^f 5 - 

40 8gCHJ6fSaif:#«4* 7, 11, 1 2©V^1*ft^(C 

E«©i/— tmsss. 

[0 0 0 1] 

S«lpiBSBf^01BC»UT*¥36rlRlSfeH:Sia*lRlC 
KM-T 5 U -if ifflfi^BJc H * 5 . 
[0 0 0 2] 

mmm^mm, u 5 »© u — tf sjbsb 

50 (^ftt^SU-ifyiz-ft) tfffiffl^ftt^S. c©u 




( 3 

3 

ffl&4:o*«itsBcait*&a:7kjp»iRi©aniiii*«it 

[ 0 0 0 3 ] ® 1 2 HU U--y*M«0«££ 
^1-»f®ET- C©H12&, zk¥^(Sl^Ol/— tf 
3fc**.*ff536:»CU— tf«!lS&g£f8iS;fr|S|t:j/:Tfc 

8 2fcfc, U— !f«|*S«©*«C4ttfci&oT*©±«:*Jt 
ii-rS*^©U— 1f^K8 2 bfcCICU— tf##E&8 10 
2 b*6itftt^ittU&*3SOU— tf**B8 2 ati? 
6«J«SfixTV^S. U— !f**B8 2 aftCttx *©« 
®tfi|a>£>U— tf^^-K8 3, 3'J^-^l/>Xaz 
M 0 4, 7tt7'JXA8 4tfit$ht^5. f 
l/t, U-fMK8 2 a£«fcV8 2 b ©£££&, K 

[0 0 0 4] U— »f3fe#g&8 2 bftJCtt, 0 1 2 icfct,-* 

6*J:t«i»i/>x8 7*HS$nrif\a. fins 2© 

±i8g&Cte > ^>^X'JXA8 O^to^tlfcBIPJfStt 20 
©0S«*S8 8*«, l/-1f*JtB8 2btiS5E-rsffi 
fiT-mteiStS^tlT^S. C©[e]feS3ta58 8© 
'±«B*S <fc IFfflKf t * ii*ftflBPStfJBJSi* fit O 

[0 0 0 5] £©,fc?&«J&©U-1faiSgaiC:fc^ 
t, b-if^3tS§8 2 attfHCB^gtftfcl'— yy-f * 
-b"8 3*>£>U— tftr-AL,.#aj*f;*tl3i:> -e©U 
— if tf-A L,. ttilAX'J XA 8 5 C*V^TIHEi2*» 
8 8«C9 0° Hffi£*v ta^^>X8 6-#£imPl/ 
>X8 7£]®§bT^>*X'JXA8 9£Atff So ^ 30 
>^XUXA8 9tAMUtU-1fe-AL,,ii, Si 
S*f@8 9 a£<fct5C:©Sgl£ltHfc*ri,T4 5° 1®^ 
fc*2S»B8 9bCJ:oTaf*K»*n*. flT> 
m 1 £*f® 8 9 a * £X?m 2 £W® 8 .9 b xmM^titz 
U— tftT-AL,, te, #A*f®8 9dMLTl^)5: 

[0 0 0 6] SI KM® 8 9 aCtt«#fi»Bl# 
M&ZtlX^Zc tSoTs -a5©U-1ftr-AL,, 
©SlSWffl'8 9aSHU C©Sl£*f®8 9 a_h 

cH«**ifc«j&r»iXA9o*aiaoTig<Eifl:*ffl8 40 

[0 0 0 7].-? IT> Htee^gg8 SifiU— tf3t3fcg&8 ' 
2btiS35-ra®rt-Cle]e$ix5Ci:t«kD, tfbT 
-AL,, tt, @£fiftgB8 8©@teffi&i*ii&ClC* 
5. ftoT, C©0feW^iS^-ri.aiP¥®A s U'— (ft 
— ALn £<fc t)Jf£fi£cFtli>o Se«)fcS8 8©± 

«ifr6mit3ft* u— tf tf-AL, , «±^#&ifcaos* 

[boos] doiac, u— y*a*«*6au***i 
fci/— trtr-AL.itt, g®&ifc»P¥®£j&jrrs so 
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4 

#fCH|l7!l?9 h^fiKrSU— tftf-AL,, 4.jE5i 

fcttacttiiteixsj&RjPfcs. j;ot, u— tfaoas 

[0 0 0 9] tlT> U— tf K-AL I( #IE«C;!l<¥£fcB 

ttt».*«iBJKtt**t'*ictBffl9 1 jW&jsESft-t* 

!3> ^^^X/8 lrtCJBJ5R*n&fllft?L8 1 artfcS 
»Ufctt»7?fiy#$nT^*. 8tf§i8 2©;n^>^8 
lCMt5§M> C©$#©&Mic<£o-t©.fr&£tl 
T^SCTN mW)JL8 1 a(*IT-Ktiia5 9 1 ©#^®a5^- 
3 J; t), mm 8 2±f***&'e>5#ia 

[0 0 10] ;m>$?1/*" 8 lrtttt, l^;HBK 

fflt-^ 9 8tz,to.-riite$ix«x^ jl-9 7tfis;(t 

t.hTI-^. 'dfflX* iJa-9 7CI±> ±-7 h 9 9#ig 
-&SftTV>-5o C©t7h9 9l^^'Jji-97©@fi 
Cffo-r±Tft**lS.-^y h 9 9©^®Ctt, fftte 
> 1 0 l#3StiJJIMS*l-0'>S. f^l&t;> 1 0 1 fcfcfc^ 
iBg&9iKJfc/££ftfeffii&7'-A9 6i;aai-5t> 1 

o owtmCxti*), cnc*5, EtBSB9 i©x^ 

(«Sffifitf©IHE^iRi) ©Elfc#«fM$*yt^£. 

[0 0 11] $?>C, Sift 8 2F«3C43^Tifi^X'JXA 
8 5©T^Cfi, »«8 2©X*ia©«*S»mi-5X 
J-[Slffl^;i/Hr>-tf 1 0 3#@5££*l-£iA-5. Z<D?-)l> 
h-fe>-tf 1 0 3lC£^ZWaZtltz®%K.I&bTl>'<J\' 

mmm*-$ 9 8 o®mMmmt>i\, chti^t, 
^i";i-9 nfim&izn&o t&tzcDxt") 0.-9 

0 143«tVtT> 1 0 OS^UTU >^$nfe^tBgP9 1 
A s > X^fSjtcilte^tlS. X^|Rl©^;uHr>-tf 
Ofll*Cttx Y35rft (BH^S&iS^rafcJ&^TlSfflfcifi: 
3tf S®f*3T-©[5lte^(pJ) ©IkltSr^thl-rSY^fDl©^ 
;uh-fe>1t 1 0 2tfHSSnT^S. ^fes HffifCtt 
7n£ tix^tt^tK }\^ f J>#8 l ?-;uh-fe> 
If 1 0 2C«fcoT&tH£ftSfS&ffl*#£fc:jfclr?\ K 
.iBgP9 1 © Y^|fiI©®fiSaSi]r 5 *:»©«««*) X^IrI 

*C»B*a«fii< J:dfc» -r*to*» U— if C-AL 

U— tf tf-A L, , tt*fcEMfc»MBfcJ&fi!W-$ w i:*^ 

[0 0 12] 

tz i -5 ^^©i/-tf flSSBa)«|jftTtt> trtr— 
al,, &7k¥tmit$-a-sfe*!)©fi^iiH:, i/^m 

Sffl^E-^ 9 8-^X^ 'ja-9 7, :f y h 9 9«?&fflO 
U— tf«0Sgg©«S#8&£fcoTU£?fc^-5 




( 4 

5 

[0 0 1 3] £tzs f\«/Hr>-!fl 0 2, 1.0 3fct&§ 

«W*^i:tJ;aas»*ffofc»^, gifS 8 2 ©f£ £ # 
*fls-*-**c*;u Hs>* 1 0 2, 1 0 3 ©«£«#$. 

[0 0 14] -ecT\ »*©&»©*»*■#£■*- 
£:#T-£, 1**1* M Ji^PIT-ff k i: 1 5 10 

4- 

[0 0 15] 

[IHI«*Rfe-*-Sfc«>©#«] ±§3fSMft8?&1-4fc 
ft, *»W© U — 1 ©Mttt. I/— IT* 

jit, hUsEu— tP^S^^tHW^nfei/— tf tf-A©# 
K±cism^n&is¥tstt©^ i anxm2mmes*t 

b, «iJB»l*J:V*2a9i«*|fc:J:or*OWHP« 
jm±3ftfctttt©5M£ffl*ri:, liIlB3*tttfttrtt:tttt 
A s 3fE«£ft4Ctfc£!)Bj?e;*ft£?£Jf i:, fiufS^E 1 4s 20 

titzmUm 1 £itf S§ 2 SW&ttoffitttttf&fe ft, ¥ 
ft l^TiaraiBWRtMfl U huE* 1 ®H8M*i:iiuE 

[0016] r ttt>%, m i as*©u— tf»»sB-e 

tt, ^SgP«&^l*<tU : «2fflSBSa5»C < tc»Tltih 30 
UT^©#«&ft?S*Lfc^>y hft, U— fftf-A 
©#E&±KEELT^4. f U> U^l/^giC 
■Ctftffl*ft&««©zlc^* &©«*©** *C*StT» 

#aw»«*aai-*K-Att©iqiss«fl3S*Tv^ 
**»W4ifi>5tfS:^&«»s i/-if«a««©«ia*« 

t«t-oT©^h:-Att©|6ltSaSUT^4©TN $gfS 40 

±#©|nitft£*.4 i &ga j &^. iot, u^HfcSng 
©*S*ttB*^*4»tT#C-*T**©-e, ft* 

ss-rs*^©«fiasBL«:^. io-c, sswm©^ 
[0017] c©i^*«gg©i/— tfsassfis^^s 

PfCfcfc, S9JSWSS«*KK«©»ttft*1-a*»©4:U. 
T*J:HU ituf3Mft^J&t4&ftft->V3->; Z t-'i' 

[0 0 18] *jfc, ±gffl»«©I/— tf«aSEBtt, iiu!3 50 
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%i]$&vm2M.wsmzjmi,tzv-ir\i : -&t: 9 0 

t X t> C©fiJWSB*ttio"Cffll^*iXfcl/— tf K-A© 
{|^-5*)©T-feoTt» e fc^o 

[0 0 19] ££>fc N ±S3^©1/— tfaUM^Btt, M 
13 U -If*®* & tB« £ frfc U— tf tr- A & 2 tl±© 1/ 
-tf t- A fc#Wf 4 tf-Afl-iO^gi:, SfJEK-A* 

ij^iacioT^ai^tifc i/— tf tr-A©a *>© 1 

m*****!^**:, H«f3*3tU>X©^®±t:E 

A©AJWffl«*tW5l-r *3fcfflBttai^ai: ft * 6 £i» 
. x., BiJ!3»W^ISttfii3S 1 iiB,S35#i:fiu§3Sf§ 2-3SB.BSB 
#©&■*- A©*S $ ft *fffi#{tBt*lB#g!C Alt Ufeii 
I3L/-tft:-A©X*t{4B©^bStS-^^T»tB1-4 
&©T?&oTfc £t>o 

[0 0 2 0] c©J:.aft««©l/— tfffi»»^BftSUB;f 
#»BBSMf©fc-ffc©**£*, tf-A#l!l#{£ 
{CJ; 0^il'*nfcK-A©*ffifitftaiB^©AWffi« 
©^•fbfi«c^$-tTtfttti-r4 d h#T- 1 4» ict, 

t:- A?a©[q)# ft <t 5 Jtfetc gifi-f 5 c: t tft- 1 4 . 
[0021] *^w©i/-ifaissB©^2©!i 
sbu u-if^jii:, ci©L/-if t:-A©t:-Aittft* 
fat LzmwumtmffifticmifZtiz tt$> izmmu 

BUiai/— " tftf-AChf-AWftttJ/C^L-ClHl 
£ nTf Bttftff A CfiM * ix 4 b b i> tiuES 1 #?:ff57 * 
ft2au&l/-1f tr-Aftaii-f 4Sg2gS#7*h, 15 

te$-t*4iite^«i:; H58a»is©*¥Hc»-ra«^ 
fti&lirt4U^;M&*D§§£:, M3u^i/tfc8iS{c<fcoT 
^ffi$^fefuI3M#4^©^#^t/*;DTBuI3lllte«S«ft 

br-A©a»*|R[ft«B1-5fti]»#af: *fl|jl. s. 
[0 0 2 2] 1-&fc>*>, Ml 2 AH© l/— tfSIM^Btt, 

ft.is u— tf K-AojfeBfcttsrrsHtoTiaiE 
■T43i:}cj:»3 u— tf t;-A©t:-Att©|6i§ ftia^-f 
4Ci:*sT-t4o cnc<J:6, ^l^«i:|5l«; U— tf 

n©^ ft ««rr 4 c ^ ^-c- § 4 . 
[0023] z<D£otnmm<Du-vmm$im\i, mm 

»l*J:VSI2«*f5^*aiiUfcU— tfbT-Aft9 0 
° ffllfil-rsfflWaSIti:, Hul3S*fgf5Sftll]S^-B-4di: 
CfiMSWC «t o T HIS] $ tifc U— tf K- A© 
tBM^lSJ ft -^¥B A T-0te$ 4 m b ft $ ft fc 
fiS^.4*»© - r-S>oTt)«tV>. 

[0 0 2 4] jB2JBa©l/— tf»*«fitt, ftifa 
1/ — tf 3feS* 5) ta»$ ftfc U— tf K- A ft 2 fil±© 1/ - 
y\Z-A\z#m+ZV-kft®&®b, b583K-A^|!| 




( 5 : 

7 

l' >Xfc, H9B*#l/>X0SU&B±fcfilI 
Six, S5fiSbEl«'>XCJ:o , r**StifcU— tffcT-A 

[0 0 2 5] ±BftM*©^!f»*SB£ffl^3l*fc 
fcW?i!)5:K»-f St-A^Xl) y*t'&oTfc«fc^ 10 

U «!B#CftiItfeffi*»B: 2 )k7&#V*s 3 > • -b 
47-?<J-W (PSD) f&oTfccfc^o 
[0 0 2 6] ±B*1WI©U— «fii«Ss«tt» 

ma K-A^ufSE i. i t#i>j $ n& u — tf tr- a© 

{feffl lo£9 0° flfir«£ltg#i:« KlBSItlSWS 

u — tf a ©tetwis] $-^¥@^t- # s mm 

#Slt*$f>t:fiS^.S*)©-r-$»oTti<tt<>o c©i:£, 
S5ffi£»aJ*ftt^>^X'JXAtfco-C*iVV 

c©i:g> H«BU"^;i/«^ngc:i-oT^tB^ti5«^ 20 
£A»-r*v— tft:-A©if-A«fflisitt*f-rsMt 

[0 0 2 7] 

[*W©SaSO»»] ttT« Hfflfc*3^T» #&BJ3® 

1 mmm>m 1 i±, *«w©*is(aBB«icii 

[0028] tsftgs 1 1 a, u-vmmsmwwv 
yy (E^-e-r) rtta^snt^fsi 4t, ^7"j> 

tt» *©«H*ll. (@«JS7tSl51 5©[H£Mi:-Sc) 
tiftofeU— tfhT-A3fcSSl 4bii, £©l/— tftf-A 

*siit^«. *t, wnsami sett, u-iftf- 

A^S&l 4bC«a-r*tfct»C*©li<E«i:Httt}B 40 
fiK^tlt*^©^— tfbT-A#S&l 5 a, :j3£0M©U 
— tr e- AM6B8 1 5 a C^iltS i: i: * t*«B*|Rl* «fc 
Vffl^rCBBPt.^l-S^V^^'JXAJRIftSl 5b#, 

[0 0 2 9] (I/— tfttiiM^) ttttl 4fl©l/-1f 
tf-A^Sg 1 4 a:fc<fctf 1 4 bOSEjSCtt, tf-AflfO 
3MB i: LT©ti— AP\7"U >y£ 2 4#@£$ftTOSo 
Sfc, COU— !f3fc*Bl 4a©-*OJBSttt, U- 
tr*r-f*-K2 ltfHftStiT^*. tf 

^*-F2 1fce-AX7"J**2 4i:©Hlfctt, 1/ 50 
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— if ^"-f 3i— K 2 HBSfrf), 3«J^-^l/>X2 2, 7 
rt7UXA2 3, i5«fcV tr-A$fili^a5 3 3 
htV^. SteS^gBl 5©^>^7 ,| JXAJRg 

a$15b{C(£, ^>^7UXA2 7i>«ktf8?ff2X'JXA 
3 0#ll££tlT^-2>,> 

[0 0 3 0] U-if*jii:bT©l/— tf^2f-h*2 1 
*±s U-1ftf-AL,££iJl*-f £. uy.*-*l/>X2 
2tt, l/-+fy>f^--K2 14»C,ttlW$tlfcl/-ifK- 

XA23tt, 3'J^-^1/>X2 2£j®ILfeU — tftf 

[0 0 3 1] 7f€7iJXA2 3£jgjgLfcl' — tffcT- 
AL.fcfc, *«SIBS3 3*aaUT, tT-AXX'Jy 
*2 4fcA*hJ-3 OfcttIgfgg(3 3 3{CO^TI;^ 
iifi-fS).. tf-A^7'J'^2 4rtKtt > U-ift-A 
L,©tr-AlttC*fUT'<>^X'JXA2 7ffl|H'4 5° 
jl^fe, SP«-aBi]S2-4a#JBJ58*jxT^a. £©8&:S- 
2>I§|2 4afcj:, 7.0-8 0%©g|t$Stt5fcft, 
U— ifhT-AL.0 2 0~3 0%£3£S£i-i:3 

T, 7t€/VXA2 3*2aUfeU— tftf-AL,© 
7 0~8 0%^>^X';XA2 7{Rl^SW^n-S», 
[0 0 3 2] ClOtf-AXX'J 2 4*HWUfcU- 
■Ift-AL.tt, U— tf**Bl 4brtfcB«$n&l59 

#i/>x2 5*j:t5«»i/>x2 6KAJW-r*. cne> 

— tf tf- A L , © K- Ag£i£A-f 5 tf- A i^r^^l > 

[0 0 3 3] ^PL->X2 6$rjgjiUfeP-ift-AL 
, #Afff 3'<>*XUXA2 7tt> [H^S3ta5 15ffl 
^>^X>JXAJR§g51 5b|*)C\ ClffllHlfeeTfcgB 1 5 . 

U X A 2 7 tt, U— tft-AL, * s AM1-53tAifffl2 
7 7 cMUT 2 2.5° M^T 

^Zttt>lZZ(DytAMm2 7 c*e>A»bfcU-1f3fc 
Wt5flSMI2 7ah ;cflMI2 7a 
WUT45' ^liV^TV^Si:i:^ ) ^C^© 4 ^ 1SWS2 7 
a"Cfi«**l&U— tftf-ASSSSftf1-5^2S'ltS 
27bt KAMffi 2 7 cC^fUTia^l$:'5:bTV^•Si: 
t*»fC*S2S«®2 7bfKI*$tlfel/— tftf-AL, ■ 
SffiWf 5^tB*f®2 7 di:5:*LTV^5o *4b\ »2 
S»@2 7bCtt, H^-B-ititiSW^T^^-^A^ 
m££'>-C&l$ l ZtlT^Z(DZ\ C©^2SW®2 7b 

c*^Ti/— tre-Att 1 0 oxtotssMtt 5. 

$ 1 S*f® 2 7a Cl± % Stf** 5 7 0 ~ 8 0 %fflgB»S 

mmwBi&znz^Zo fct, 20-30%©^— tf 

tf-AL,A s ^ffl^lS^S2 7a=&jgjgb^ ffX'J 
XA3 O^ilcTS^Sgl 2©±^*e.tB»$tl5„ • 
[0 0 3 4] x>^7UXA2 7©7fetBlffi2 7 dip?. 
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1 5b©#J;jtliP.bfej£#ffl;gl 5 c, *JiVia.f^ 

Tti5M$tifeU-+ftf-AL,li, E^S^l 5rk 
'O^r'JXA 2 7#U— if t-AL, Cifi£-f5®|*| 

[0035] immmm) m^s^se 1 5 £$m 

1 4K#LTIs]3££#3fctf>©$Mg &B£qS 

'J >^ 1 9£^bT8i®l 4C*fLTIaHEg 10 
%ClMII»li&il«Ktt»0 1 5CD^fflBk*t, ^73 5 
#@££ftT<^S, Mill 4-®±J8fflttt, 

{ClSllfr^tB^-a-fe^^u/ K3 6#l&tte>;fxT^3„ 
Cffl77^T7 h 3 6fctt, fi^SPlHlfeffl^-^ 3 TifiM 
££ftT£!), 7<DllHEttt: 
% 5 MB- > 3 8 ifi®m&yt& 1 5 CD^T 3 
5C«»^ot05. CCS^SBlHieffl*-^ 3 7 SO 
SftHSl 5cfr&tbtft**iei/ 
— tf^L, ©ffit^lWIliSE&^SB 1. 5 ®[D!&te£*'C> 
{CElfif C©i]fe$i(Cil25El-i,SiP¥@* s ^ 20 

[0 0 3 6] «flMWI) »ai/fcJ:ifc, !TK-- 

AL,cj:oTSiift4;cai[*&it*¥*iqi©WMi 

©«fc-5&U— tf tT-A L, ©iiW^lRlSr^-riifcft© 

[0 0 3 7] H2fcfc, ^lfflU-iffflfi^gl 0(C4bit 30 

. SW©-as£^-r^T-$>S. El3(i, hT-AlttSS 
»S3 3*tf-A^r'J 2 4«j&»&ji;fcIEBB|-C* 
D, H4tt, ^3©A-A^{C}&ofe»f®ET-$.i.. bT' 
-AttHSSP 3 3 fctt, mm&ttb L/Tffl 2#©RJK© . 
«ffiifW4 1, 4 2#E^fcfc¥fTi:*S.fc3fclB! 
SStlTiJOs znt>S&¥i7X7X4 1 , 4 2 ©Jungs 
#tt, 5*tt©#7*J"P;*;l.#4 5, 4 6Ctt»aSJxT 
(,>3„ jtf5;*#S;Lft4 5C!>, iJ7^fl$^4 6l:S 
ftf 5B8P&Cfcfc> BS¥fi : 5t/7^4 1 &#J#1-5fe'»© 40 

StfS4 5d#jBj«$n-rv>a. n*c % #7 

6ffl#5;*#£;t#4 5CWUt5IBP«ifctt, B§ 
Tff^4 2£#jrrsfc«>0D§ltffi4 6d«$ 

[0 0 3 8] AA-43 (»ttS») l±> 

7^ffJxl$4 5, 4 6©§ttffi4 5d, 4 6d(C-£ft 

a 4 3 © rtss c tt s"J ^ - >ar-r ;ufc ir©ffi<** s 5E 
«$nschCJ;D > «ii4 4i!fMS^5. 50 
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[00 39] #-77.ft$3L#i 5,46 ©*Wlffl±fc 
tt, ^S«fflt>WgP4 5 a, 4 6 a* 5 , 

tr>atftS54 5 a, 4 6 a^Sii-r-Scta.CiaOMftf) 
ftT05 = <I©fcS\ §tf>^gi54 5 a, 4 6 a#jg 
fi)cS^feg|J^t:43«^S^7^3¥$i#4 5, 4 6P^© 

■ 45a, 4 6afct, £ > 4 7 C^fLTCffi tr > 4 7©fS 
ce^F ©ffiHT-^l&HJtg fc & o T H S 
[0 0 4 0] *fc, #7*#$;t*M 5©*gBB±fc 
tt, JSEfittO 2 o© U - 4 5b, 45c 

*sc:©*-5^»$x.#4 5 h-frtif^^nT^5o d 
ft6ij-K*3;fi(|*S4 5b, 4 5 c#«fcVt:>Btftg& 

4 5afcfc v #5*fli3*.IM 5©*Hffl©3*flH&«* 

7^ff?i»4 60U-K*y««ra4 5bC*)5:6^ 
«ffl±tttx 'J-F*5>fiH#»4 6bASff^^tlTV> 
So 'J — K * i>&8SI5 4 6bt)t * i^?L 4 6 e im& 
ZhZto*). C©^-^?L4 6 eCttu U-K^i ; 48A s 

[0 0 4 1] U-|»*y4 8tt. fk©gB#<fc5fc«Kff2 
fig^ti, lfaDM?.tiT^«4 8a^ 
UT* *) , d 05S8g|5 48a:S«U-K* S> 45bC 

Jtai/*:*lia4 8aCtts ^ F -y^'J >^5 5 

5b*>e>Sffiib«:^«fc5«C^$nTV>a. -ei/ts y 

5 3, C©y-b*^^^fT5 3(CP§-&-r5 ; e-^^7'5 

2S^bT> y-F*yfiy*»4 5bKHS*n& : e- 

^ 5 lJCt-pTHfi^^So C©^- ^5 1«±, $iJfflSB 
3 5 CioTiEi&f&Jffl^ftT^S. C©*-^ 5 1 tc J; 
5y-h*^^4 8©(Hlte{3^\ l J-K*v ! «^g|5 4 6 
b^'J— b**->*4 8ffltt^|S] (H4©B^|q|) iCt&oT 

dofc», K*yfia*«4 5b, 4 6 

b*%JSESftfc»*t:*»t*#*3Mf 4 2,43 

c, 4 6 ctZ-D^Xb, y-K*^«JWS4 5 b, 4 6 
bkHIRO^tttfKlt&ftT^S. C©fc», y-K* 

y«j#»4 5 c3WBi«$nfcaj^fc*ita**¥ff#5 

^4 2, 4'3H©Bg|i4», $J»S 3 5 C iotSEftSft 

^) o 

[0 0 4 2] H5(C, ^-^ 5 ltf[Hte$nfei:^©7fc 
MHB93 3©«?5^-fo ±»UfcJ;$fc,- ^-^ 5 
l^IMte^nacktctf) 'J-K^^4 8A S [H^U C 
nt^V^ v y-K*yflBMJ4 6bA 5 Cffl'J-K^.^4 
8©fiC?&oT&ilJl-3, c©fc», Eistc^-r^d 
i©gS«-C*Jj-*#«mf.*5^4 1, 4 2^©gg 
5. *K>»WS4 5a, 4 6 a* 5 
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BtitZhtzflifilzlsVZ&MWiyXvT. 4 1, 4 2M® 

X, «W7^4 1, 4 2fc£¥fT £*)%T<DMg.Z 

4 1, 4 2©&ibi (-T&t>*»M»4 4©Tf£) £0° 
i:U $J14 4©II#T^£n (ffl. L> n= 1 . 5) tt 
Z>. ZLZs B§¥ff#7*4 2tCAltU MJ14 4£ji 
5iLTB&¥fT#^*4 1 A^ai*f$n2.U'— tffcT-AL 

.©if-Aftc^ss' ° i:-rsi:, 

9' = (n- 1) 0 •••(!) 

■Ttet>%s ««4 4©m£0©*£;*£fiilJfflIf-£>Ci:£ 
it), C©tf-Attl@ggi5 3 3 £j§j®-f SU-tf £-A 
L, © tf- A$fi©|qJ § 5 £it £ # 5 d t &z- £ 3 . 
[0 0 4 3] Hfe, HI feet tfE 2 IC^-T J; ftffi 

1 4©b-1f^Sgl 4a©U— tf^^--K2 i tc^j- 
isi-f -sassc!;}:, ^ffig«tti#©i:UT©2*^^^'> 

a> --feVS^-f 7- 7^ (liTF, rpsDj i: 
V>-5) 2 9#, ^Cg^S^tf-A*:/'; 2 4{||C 
|pHtTB££*r0^o Ix-tf^^g&l 4 art© 

2*x;PSD 2 G^tT-A^T-'J v*> 2 4i:©P^(C(i, 
&#U>X2 8#S££ftT^3. C©Ml'>X2 8 
i:2»^PSD2 9i:©^©SE@i(iv MU>X2 8© 
«UWE*f.fc»U^ ioTs U— K2 1 , 
A>£lMr£*U K-A^7"U 2 4CA»fUfcl' — tf 
K-AL,©-5*>> ^MMM2 4 a£j®il,fc2 0~ 
3 0%©U-if K-AL,lt MU>X2 8fcigii§U 
T2*5cPSD 2 9±(C*^$tl?>o 2&x;PSD2 9. 
Bu 3t©X»ffim^^i±if S^H-Cfei>. 2&5i;PSD 
^s©l/— tfK-AL,©Xifffigf±, C©2*7cPSD 

2 9©&&;«^A^ffi;t>£ft2>«mc«^TlSfcB 

C©2&tgP SD©^tB*SS?{i$iJWSC 

3 5fCig^£ftTOS. 

[0 0 4 4] ^® 1 4©l/— tf^SSl 4 b©T 

iggptli, x£|Sj (i5Sl*IT-©(Hlfe^(q]) ©7^*^© 
£tttaiJ-£>3 L A'h-fe>it3 1 (U-<7l4£*Qg§) #@ 
S£ftT^£u LT> f-;i/h-b>1t3 l©iPj|^t(i, 
y#|S| (SSiS^lRlt?&-DTffi®t:iS3S1-i.BrtT-©llte 
#[S]) ©7j<¥^?>©Mt ; £t^ttit2>^l'Hr>-9-3 2# 
"s^ftT^*. ^;i/h-tr>^3 1, 3 2 (iS/SM^ 

£f£ti!-f 3 *>©"?:& •£<> ^;i/Hr>-y-3 1, 

3 2©±ci(c(±, 2<@©mn 4 s 

HS#4A©^m^iaifc^)5;tefiii^T-iSlt ttt o s t 

tt>tz, €©T®±^c(itti^©msi* s iglt?>n•cv^ . 

3. ftoTv &:>MH^-t:>tf3 1, 3 2 |*IT-«,?a©[5i§ 

m,mm<Dft,&mbtZo ^^h-t>v3 1, 3 2{±c 




7) #PS 2000-46554 

HC^D5ffitrCfIlH)±©ltffl^blC»^0-r, ^®1 4 

©*it©^bS:#»tB£ftSo 
[004 5] ni2©tt^T-fi, m7fi-ei&mfc%m&m^ 

t>tlZ>Zt\Z&<0, b-lftf-AL.^IESitCzMPCaj 

u— tf^-AL,^raa^(sii, tttiw^nsj: 

MfS 1 4©(S)§ds||«$nT^5>©i:-r5o * 
c©i:§> u-+F^-AL,©t:-Af£6i:^i 4 
©££«$* 1. i:fcts 7c±t<z-mi,Z^Z>t>cDti-Z>o c 
©ii^C^^h 3 1 , 3 2©M£<6, isitfU- 
10 •tft:-AL 1 ©2i*7cPSD 2 9 ^©A*fffiM(±, lOffl 
fiihLT#J»^§ett£;fx3. ::©££©, U— if 
AL,©2&7cP SD 2 9^©AW{SM©P SDtp.-C^ 
Ha,*?>©x^(Rl{Ci5lt2.Sigi5:a l tt%* ZZT\ 

&Z><DZ\ S^JU h -fe >f" 3 1 , 32CJ; SSiJ^flii, 
g£fgil 4©#«ffil,^8iST-$)5i:t©fSS^t-AK 

Mpr ttMWi i . t u— tft:- a l , .© tf- Aittt ©ffian 

.SCJ;oT tt. C ©ffl^fil j&s&r L, ISil^f ©tt S 

20 [0 04 6] H.6tt, 02fflW>?,'<>^7'JXA2 
7©3fetilM@2 7 diP^tHW^nfeb-if tT-AL,© 
t:-AWis 7 Xip^C>x^[RI^C + Aw ,, M^fcht, f * 
to*.U— »ft^-AL,©t^-AlE&A s $S^A i e. + Aa> <, jffl 
V^fe^SISr^UTV^S (E16©x*|r]{c4d^T, B#It^T 
(Sl©iejg£ + i:LT^6) . C©i:§, 1 4©^S« 
«l.*ra#tH'2<Ott«4>6ifiai*|Rll,fc»OT + A 
w' jliV>fett^i;^^T^2)fei!>, ^7Uh-tr>f 3 1© 
$J£fii*»*M8fi6;6>5> + Acd 0 ©Mtffl^^bfS. . 
[0 0 4 7] t5i:> fW»ffi3 5 CJ: h-fe>1?-3 

30 1 ©SJ^fltf^jiS ©Jffllg|5 3 5 Bu h -fe > 
-t^ 3 l©ai^fiSt:*r3^TU-iftf-AL,'©t:-Altt 
(DW + Ao)' ^^tUtSo ^{CJfSl^T, K-Affi 
PB353 3©&'J-h-**&8gi5 4 5 b, 4 5 c©t- 
^5 1, 5 l*s[Hfi$^ s *-*'*7 5-2, 5 2*«tV 
'J-^^Jf?5 3, 5 3^7>UT»5l^nfe'J-K^ 

^4 8, 4 8 ^-en^niste^nsfcto, u-K^y-ts 

j^gP46b, 4 6 c* s U-K*^4 8, 4 8©|fi^|SliC 

^^«fb$n5£»> u— tftr-AL, ©tr-AM 
40 ©asw^isi^fis^ni.. 07c, ^«4 4©]i^9© 

A^^^^b^^XSCttCio-C, l/-ift-AL,© 

tf- Aifi^ii^iPi.i , t & i. «t ^ icaSB$nt#?^ 
7j*t. u— tftr-AL, A^siS^fRil.,fc£ti*f$n?,J;-5 
^g-T5fe»t»±, K-A$ft^Sa53'3^e,tBW^n2. 
V— tf!f-AL,©tr-A$fiSN 3^-^U>X22 

— +f K-AL,©t;-A$iAS N 3 Ut<-^U'>X2 2© 

l/-1f t-AL,©2»:7cP SD 2 9^©AWffiM©lO 
50 ffifla, ^e,©Xl/S:bl± s b = f,tan ( + Aw° ) 
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k&S. fct, mm&3 3fcfc, 2*tcPSD2 9*6 

2 9 U— tTK-A L, ©AIMfcfi©«pi&ffi« 

a. *e>©x^[Si©XUA s ai +b = a, +f , t an ( + 
Au° ) k&4J:3C, K-A«fl|fiS3 3©«UB4 4 

®3JWi5ftfCfli**s©-e**, z(Dt§®mm4 4© 

Jl£i0fcfc, (1) Si!?, 
0 = 9' / (n- 1) 

= Aw/(n-l) (fib, ntt*£JI4 4©H#r30 

,©hr-Affl«, a 6 aw° stt«»sn 

TlMDErSlifcHW*. t£^T, 0<E«jfcSBl 5fr 
fcttiStSftS U— if tf— AL, ©e-A«#zMPfc:>S:5 

TtfcHSflS, U— If hT-AL,©b:-Att©fS§©x 
^|6l©^©»Jco(,>TaftWUfcA s , ^;i/Hr>-y-3 2 

[0 0 4 9] t *Sdt»«<E>U— tffflSSST 
l±> U-lftf-AL, C£-3TflM£*X3S$¥H©* 
¥*£©«§ tJfobTtT-AttflggB 3 3©$«4 4© 
HA 0©*£ $ £§§K-f £ C k Ct !) b — tf If- A L, ' 
OtMMrlRlfcfmbT^*. *fc, tf-AfflUggB 3 3 
£S&I;£ttfck£ffl#tf-Ai|$©|pi!Sffl^bS\ n"Jp< 
-*b>X2 2©yfitt±{CKBUfc.2*7uP SD 2 9^ 
©U— tfbf-AL,©A*fffiBCioTS«bTOS„ 
ZCDtztb, br-AfflHggB3 3CiShr-AlttL,©rSl 
S©«*&SWb»*«»fl^llB**ck#T&S. 

[0050] COiiC, *S0BBJ»©U— tf«B8E« 
(±s $14 4Stlfihbfc2tfc©l«^fT^7X4 1, 4 2 
©*l*t AS S £fc £ it 5 £ k C «t t) Sip 4 ff -2 T V > & © 

t&gku&^. cofc», u— trausKona^M* 
its&gtf'&^fc©, fi^SRoa^-c^i/Hrv-y-a 

1, 3 2©«£tt#£ft*5£kfc£^. iot, 

©•tot, 5=-;i/h-t>-9-©a!is«sgs$#sfc»©^ 
[0051] <n 2 mmi§>m 8 c*»w©» 2 use 

C * ft 5 v — tf $jft^S©S ipmhms <fc v u -if a 

I/— tfjfeS*- ttffll 4*Hlffltt»C»bT 
9 0° «lt.TfflV^*S^t:affl*ix5. 
[0 0 5.2] x7j|ql (ffiffirtT-ffllite^FlRl) ffif-;i/h-b 
>*6 1tt, U-ift-AL,©t;-A«^(qlAS7|c¥^ 
InJl,' k&3<fcolC, Hlffltt^{C^bTx^(Slic9 
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o° mft>htz#.mx-mM2tix^z>. ^ut, ssim 

56Jfc*§k|5]ti, x^|Rl©f-;Uh-bV1f 6 ltt, tT-Att 
HS953 3*2Jfc5cPSD2 9i:4:*CSJWS5 3 tgf 

[0053] wt, *mtmm<Di>-irma&B(D&m 

1/— *f#L,©tf-A»j#7j<¥#l£Jl.' h^SJ; 
5fcHB;*iiTtr*3kg©, ^ht>*6 loiil^fi 
h2*5uPSD 2 9^©U— tf tf-AL,©AI*{iB£ 
10 fglft-fSo &i>\ C©k£, U— tf tf— AL, ©bf— A 

mtmmi 4©«w$fii,' ttt^t-abtuati 

©fc-fSo .I©k#; U— !f tr-AL,©2*7cP SD 
2 ' 9 'Nffl Afjfffi H© P S D <£'C\ a ( A> <b © x 15 fa JCii It 

iftr-AL.otr-Aifli^jc^iPiii' *»'e>x*iqifc+ 
a (■)• rn&a^t a, 5 3 1± % 2 &5lp s d 2 

9 ~-© U— tf tf— A L, ©x^[6]©A*f(affi©P S D fp 
iba. A»6>©B§Sl#a, +f , t an ( + Ao>) t&SJ; 

at, t:-Aiasasa5 3 3 ©«s¥fr* r 7^4 lcM-rs 

20 BS^ff>tf7^4 2©ASS^b^-a-Ts U— tftT-AL 
,©ti-Aitt©^|DiSISS-rs. iOJ:5l:LTv u— 
1fb:-AL 1 ©t:-A$a4lll9©tt^ t tt3-Aw 0 Hfe 
*¥#|r|'1i' *fil*»*S«t^CW«5-j-6Ci: 
.4«f*« (HI 0#M) . 
[0 0 5 4] C©<toiC, *S6«0BJBT?ttx »ai-»lRl«D 
U-if^ftSfTafewt, V— tf*BSEB**¥*|qlK: 

4$ttitU&2«t©B&¥fr^7^4 1, 4 2©ffl*Mlg 
%%1t2i£&Zb££ *) b— t*" : b:-AL,©tr-Aittffl 
30. -*|Sl#«||*n6K-A«rtMlffl3 3Sffll>tl¥ffl 

SfToTv%5o cnt«tt), u— tftr-AL.ffltr-A 

[0 0 5 5] <jB3 3Qfi^S>iai Hi, #3&W©Si3 
Hffiff^© U— tf aifi^BlC JiltS bT-AM^SgP 6 3 

ffl^ii^^rBfSEiT-s.So *m3&imm<Du- vm 

ft^Bli, 2«c©^7^43>Jp<-^1/>X2 2©^ 
lfi4cf'C>i: LT*tl-enil€$-a-5Ci:(Ci 5 I/— tf# 

40 L.obr-Attofa&'safi-rsifcciOfiiiM^ais 

fToCi:&#S(i:L, ^©ffe©ai^4^1*iJ;l>-^2|| 
■[0 05 6] Mff-1 4©U-tf**ISl 4a|*|lC@^$ 

ftfce-A<HHS3 6 3tt, 2WS«ir*»e.fta$i«o<r 

-i/>^6 6 k, ^©^—>>y6 6rtC«#i*ftfc2 
4, 6 514, J: 5I*>lcftgS»otffl»lfc¥I 

50 h?,^77 6 4, 6 5tt, 3'Jp<-^U>X22© 
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jfetttae&fflrttEHEas&ttffi-e^— 6rt 

tZ&&2tlX^&. itzs &«;b*5Xffl6 4, 6 5CDH1 

Cs ifiESfttV>5. Ctl?>#«^7^6 4, 6 5®^ 

0> #3=76 7, 6 8tt^-v>^6'6l*|{C@5g£ftfe 
*-*6 9, 7 0tioTBHESixS. dft^&^E-* 

69,70 &mm 3 5 c««i*n'r*j 5 , ztotma 

3 5tvtot§S^6 4 J 6 5CD|elte$iJfflIA5^$tl 
TV>*. &J3x #3d»fc«Ttt* 6 8*i 10 

6 9, 7 0 r IHte^«j fc LT 

OS.' 

[0 0 5 7] C©bT-Att^ga56 3 CU— tfJfeL, # . 
A*f£ft3i:, 2Wjj7^6 4, 6 5*aa-r4C 

9 C©U — !f#L,©tr— Aflj'#Jiffi3:ft.5. 
LT, fflW&Z 5CJ;otM«7^6 4, 6 5tfP£ 

stish, tr-Afftnsgi5 6 '3*25fl-rsu— tf tT-A 

L,©tr-Att©|n|£#Mb£il£.. ^CDi^CL^ 

U — f K- A L, © e- Affi©[oi § SUfif * - i: C <fc 

f), I/ — lfK-AL,©lf-A«|#i&it^i|^i. CiM*£ 20 

n -s <t o mmt % z. t # x- § 5 . 

[0 0 5 8] BIT, 02, 6, 7,.j3«tlFl 1 £fl§V> . 
T, ±ga«fiK©tf-A|ftgaSgl5 6 3&B»fe*gttBBft 

IfbT-AL.tfjEttt^CHiltSft, U— tflf-AL, 

(£©£: u— tfftL, © t:-A|fii:S|® 1 4 ©«M 
«il.tt5S£C-abTV>*) . -©^©^h-feV 
t3l', 3 2©»£«, HXZFU— tffcr-AL,©2»: 30 
7t;P S D 2 9 ^©AftffiSBU #J»SB 3 5 £ 13ft £ ft ' 
$. *liaiB&«i:H«t:v z<Dtf*<DU— tf kf-AL ' ' 
, ©2*5cP SD 2 9^N©AlifffiM©P SDWa,*?, 

©sigt£a, fc-rs. -eut, HI 6 U— 

ifbf-AL,©tf-Att*stSiS^(Rll,{C»bT + Aa) 0 
fhfea^Kttv MASS 3 5ttv 2&tcPSD2 9aCD 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laser survey equipment characterized by providing the following Laser light source the 
[ which has been arranged on the optical path of the laser beam by which outgoing radiation was 
carried out from the aforementioned laser light source / abbreviation plate-like / the 1st and ] - 
- 2 transparent member the [ the above 1st and ] — the tubed elastic member by which the 
double door peristome was closed by 2 transparent member the [ the solution layer formed by 
filling up with a liquid in the aforementioned elastic member, and / the above 1 st and ] — with 
the lens-barrel holding 2 transparent member The adjustment mechanism the above 1st held at 
this lens-barrel and whose adjustment in the range which includes parallel for the relative tilt 
angle of a member the 2nd transparence are enabled, Control means which adjust the size of the 
angle which controls the aforementioned adjustment mechanism according to the size of the 
aforementioned tilt angle detected in the level detector which detects the tilt angle to the level 
surface of the aforementioned lens-barrel, and the aforementioned level detector, and the 
aforementioned 1st area-pellucida material and the aforementioned 2nd area-pellucida material 
make 

[Claim 2] The aforementioned elastic member is laser survey equipment according to claim 1 
which has the bellows-like configuration. 

[Claim 3] The liquid which forms the aforementioned solution layer is laser survey equipment 
according to claim 1 which is a silicone oil. [Claim 4] the [ the above 1st and ] — the laser 
survey equipment according to claim 1 to 3 further equipped with the reflective member which 
deflects 90 degrees of laser beams which penetrated 2 transparent member, and a rotation 
means to rotate the direction of outgoing radiation of the laser beam deflected by this reflective 
member by rotating the aforementioned reflective member within a fixed flat surface 
[Claim 5] A beam division means to divide into two or more laser beams the laser beam by which 
outgoing radiation was carried out from the aforementioned laser light source, The condenser 
lens which condenses one of the laser beams divided by the aforementioned beam division 
means, It is arranged on the focal plane of the aforementioned condenser lens, and has further 
an optical position detection means to detect the incidence position of the laser beam 
condensed with the aforementioned condenser lens, the aforementioned control means — the 
[ aforementioned ] — the [ 1 transparent member and / aforementioned ] — the laser survey 
equipment according to claim .1 to 3 which computes the size of the angle which 2 transparent 
member makes based on the variation of the incidence position of the aforementioned laser 
beam which carried out incidence to the aforementioned optical position detection means 
[Claim 6] Laser survey equipment characterized by providing the following Laser light source The 
1st wedge glass which penetrates the laser beam by which outgoing radiation was carried out 
from the aforementioned laser light source while being held in the lens-barrel possible 
[ rotation ] centering on the beam shaft of this laser beam The 2nd wedge glass which 
penetrates the laser beam which penetrated the aforementioned 1st wedge glass while being 
held in the lens-barrel possible [ rotation ] centering on the beam shaft of the aforementioned 
laser beam the [ the above 1st held at the aforementioned lens-barrel, and ] — the size of the 
aforementioned tilt angle detected in the rolling mechanism which rotates 2 wedge glass, the 
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level detector which detects the tilt angle to the level surface of the aforementioned lens-barrel, 
and the aforementioned level detector — responding — the aforementioned rolling mechanism - 
- controlling — the [ the above 1 st and ] — the control means which adjust the direction of 
outgoing radiation of the laser beam which penetrates 2 wedge glass 

[Claim 7] the [ the above 1st and ] — the laser survey equipment according to claim 6 further 
equipped with the reflective member which deflects 90 degrees of laser beams which penetrated 
2 wedge glass, and a rotation means to rotate the direction of outgoing radiation of the laser 
beam deflected by this reflective member by rotating the aforementioned reflective member 
within a fixed flat surface 

[Claim 8] A beam division means to divide into two or more laser beams the laser beam by which 
outgoing radiation was carried out from the aforementioned laser light source, The condenser, 
lens which condenses one of the laser beams divided by the aforementioned beam division 
means, It is arranged on the focal plane of the aforementioned condenser lens, and has further 
an optical position detection means to detect the incidence position of the laser beam 
condensed with the aforementioned condenser lens, the aforementioned control means — the 
[ the above 1st and ] — the laser survey equipment according to claim 6 which controls rotation 
of 2 wedge glass according to the variation of the incidence position of the aforementioned laser 
beam which carried out incidence to the aforementioned optical position detection means 
[Claim 9] The aforementioned beam division means is laser survey equipment according to claim 
5 or 8 which is the beam splitter which reflects the remainder while penetrating a part of incident 
light. ' 

[Claim 10] The aforementioned optical position detection means is laser survey equipment 
according to claim 5 or 8 which is a two-dimensional position sensitive detector (PSD). 
[Claim 1 1] Laser survey equipment according to claim 5 or 8 further equipped with the reflective 
member which deflects other one [ 90-degree ] of the laser beams divided by the . 
aforementioned beam division means, and a rotation means to rotate the direction of outgoing 
radiation of the laser beam deflected by this reflective member by, rotating the aforementioned 
reflective member within a fixed flat surface. 

[Claim 12] The aforementioned reflective member is laser survey equipment given in either of 
the claims 4, 7, and 1 1 which are pentaprisms. 

[Claim 13] The tilt angle detected in the aforementioned level detector is laser survey equipment 
given in either of the claims 4, 7, 11, and 12 corresponding to the inclination to the vertical of 
the beam shaft of the laser beam which it is divided by the aforementioned beam division means, 
and carries out incidence to the aforementioned reflective member. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates the datum line by the laser 
- beam to horizontal or the laser survey equipment projected perpendicularly to a predetermined field. 
[0002] 

[Description of the Prior Art] Conventionally, in fields, such as engineering works and construction, 
the laser survey equipment (the so-called laser planar) for performing marking of a horizontal line or 
a vertical line is used. This laser equipment rotates the floodlighting section which carries out , 
outgoing radiation of the laser beam, scans this laser beam to a hoop direction, and projects the 
datum line perpendicular to planes of incidence-ed, such as a wall surface, or horizontal by tracing of 
a laser beam. 

[0003] Drawing 12 is the cross section showing the composition of conventional laser survey 
equipment. This drawing 12 shows the state where laser survey equipment was stood in the 
perpendicular direction, in order to perform the laser beam scan to a horizontal direction. The lens- 
barrel 82 dedicated in housing 81 consists of laser beam optical-path 82a,of the hollow which 
branched at the right angle from laser beam optical-path 82b of the hollow which penetrates the 
whole along with the medial axis of laser survey equipment, and this laser beam optical-path 82b. In 
laser beam optical-path 82a, a laser diode 83, the collimator lens unit 104, and the ANAMO prism 84 
are being fixed from the end-face side. And the rectangular prism 85 is being fixed to the intersection 
of the laser beam optical paths 82a and 82b. 

[0004] In laser beam optical-path 82b, the pre-group lens 86 and the back group lens 87 are being 
fixed toward the upper part in drawing 12 from the rectangular prism 85. The approximate circle 
tubed rotation floodlighting section 88 to which the pentaprism 89 was dedicated is being fixed to 
the upper-limit section of a lens-barrel 82 free [ rotation ] in the field which intersects 
perpendicularly with laser beam optical-path 82b. Opening is formed in the upper-limit side and the 
side of this rotation floodlighting section 88, respectively. 

[0005] In the laser survey equipment of such composition, if outgoing radiation of the laser beam 
L10 is carried out from the laser diode 83 fixed to the laser beam optical-path 82a end face, in a 
rectangular prism 85, 90 degrees of the laser beam L10 will be crooked in the rotation floodlighting 
section 88 side, it will penetrate the pre-group lens 86 and the back group lens 87, and they will carry 
out incidence to a pentaprism 89. The laser beam L10 which carried out incidence to the pentaprism 
89 is gradually reflected by 2nd reflector 89b which inclined 45 degrees to 1st reflector 89a and this 
1st reflector. And outgoing radiation of the laser beam LI 1 which reflector [ 1st ] 89a Reached and 
was reflected by 2nd reflector 89b is carried out from optical outgoing radiation side 89c which is 
making the right angle to 89d of optical plane of incidence. 

[0006] Moreover, the partial reflection film is formed in 1st reflector 89a. Therefore, some laser 
beams LI 2 penetrate this 1st reflector 89a, penetrate the wedge prism 90 fixed on this 1st reflector 
89a, and outgoing radiation is carried out from opening of a rotation floodlighting section 88 upper- 
limit side. 

[0007] And a laser beam LI 1 rotates focusing on the axis of rotation of the rotation floodlighting 
section 88 by rotating in the field where laser beam optical-path 82b and the rotation floodlighting 
section 88 cross at right angles. Therefore, the base plane which intersects perpendicularly with this 
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axis of rotation is formed of a laser beam LI 1. Moreover, the laser beam LI 2 by which outgoing 
radiation is carried out from the upper limit of the rotation floodlighting section 88 forms the criteria 
spot for a survey control point etc. being shown in a ceiling etc. 

[0008] Thus, in order to form a base plane in a wall surface etc., outgoing radiation of the laser beam 
LI 1 by which outgoing radiation was carried out from laser survey equipment needs to be carried out 
horizontally correctly. Similarly, outgoing radiation also of the laser beam L12 which forms a 
criteria spot needs to be correctly carried out to a ceiling etc. perpendicularly. Therefore, at the time 
of use of laser survey equipment, it is necessary to do leveling-up work so that outgoing radiation of 
the laser beam LI 1 may be carried out horizontally correctly. 

[0009] Hereafter, the leveling-up mechanism for outgoing radiation of the laser beam LI 1 being 
carried out horizontally correctly is explained, sliding which the bulge section 91 which has a semi- 
sphere side configuration is formed in the upper-limit side of a lens-barrel 82, and was formed in 
housing 81 - a hole ~ it is held in the state where it contacted in 81a since the maintenance to the 
housing 81 of a lens-barrel 82 is made by only contact of this portion - sliding - a hole - the lens- 
barrel 82 whole can be made to tilt in all the directions by rotating the semi-sphere side portion of 
the bulge section 91 within 81a 

[0010] Moreover, in housing 81, the screw 97 rotated by the motor 98 for level adjustment is formed. 
The nut 99 is screwed in this screw 97. This nut 99 moves up and down with rotation of a screw 97. 
The operation pin 101 is projected and formed in the superficies of a nut 99. The drive arm 96 
formed in the bulge section 91 and the pin 100 open for free passage touch the operation pin 101, 
and, thereby, rotation of the direction of X of the bulge section 91 (hand of cut within space) is 
regulated. 

[001 1] Furthermore, under the rectangular prism 85, the tilt sensor 103 of the direction of X which 
detects the inclination of the direction of X of a lens-barrel 82 is being fixed in the lens-barrel 82. 
According to the inclination detected by this tilt sensor 103, the roll control of the motor 98 for level 
adjustment is performed, and a screw 97 rotates by this. Then, a nut 99 moves up and down with 
rotation of this screw 97, and the bulge section 91 linked through the operation pin 101 and the pin 
100 rotates in the direction of X. In addition, the tilt sensor 102 of the direction of Y which detects 
the inclination of the direction (hand of cut in the field which intersects perpendicularly with space 
along the perpendicular-among drawing direction) of Y is being fixed to the side of the tilt sensor of 
the direction of X. Moreover, although not shown in the drawing, in housing 81, the mechanism for 
regulating rotation of the direction of Y of the bulge section 91 as well as the direction of X is 
established according to the size of the inclination detected by the tilt sensor 102. Thus, it is adjusted 
so that a lens-barrel 82 may always turn to the perpendicular direction, namely, so that outgoing 
radiation of the laser beam LI 1 may always be carried out horizontally. Therefore, a laser beam LI 1 
can form always exact datum level. 
[0012] 

[Problem(s) to be Solved by the Invention] However, with the structure of conventional laser survey 
equipment which was mentioned above, the leveling-up work for carrying out outgoing radiation of 
the laser beam LI 1 horizontally is done by leaning a lens-barrel 82 using the motor 98 for level 
adjustment, a screw 97, and nut 99 grade. For this reason, there was a problem that the structure of 
laser survey equipment will become complicated. 

[0013] Moreover, if an inclination changes, the tilt sensor 102,103 will require fixed time until the 
measured value is stabilized possible [ measurement ]. For this reason, you have to wait to stabilize 
the measured value of the tilt sensor 102,103, whenever the inclination of a lens-barrel 82 changes, 
when adjustment by leaning a lens-barrel 82 like before is performed. For this reason, the long time 
was required in order to do leveling-up work. 

[0014] Then, structure for a leveling up can be simplified and let it be the technical problem of this 
invention to offer the laser survey equipment which can moreover do leveling-up work in a short 
time. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st 
mode of the laser survey equipment of this invention the [ which has been arranged on the optical 
path of the laser beam by which outgoing radiation was carried out from the laser light source and 
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the aforementioned laser light source / abbreviation plate-like / the 1st and ] - with 2 transparent 
member the [ the above 1st and ] - with the tubed elastic member by which the double door 
peristome was closed by 2 transparent member the [ the solution layer formed by filling up with a 
liquid in the aforementioned elastic member, and / the above 1st and ] - with the lens-barrel holding 
2 transparent member The adjustment mechanism the above 1st held at this lens-barrel and whose 
adjustment in the range which includes parallel for the relative tilt angle of a member the 2nd 
transparence are enabled, The aforementioned adjustment mechanism is controlled according to the 
size of the aforementioned tilt angle detected in the level detector which detects the tilt angle to the * 
level surface of the aforementioned lens-barrel, and the aforementioned level detector, and it has the 
control means which adjust the size of the angle which the aforementioned 1st area-pellticida 
material and the aforementioned 2nd area-pellucida material make. 

[0016] That is, the unit which closed the elastic member by the 1st and 2nd transparent members, 
and filled up the liquid with the laser survey equipment of the 1st mode into it is arranged on the 
optical path of a laser beam. And the sense of the beam shaft which penetrates each [ these ] 
transparent member is changed by changing the angle which each transparent member makes 
according to the size of the inclination of the level shell of the lens-barrel detected in the level 
detector. Therefore, since it is not necessary to establish like before the complicated leveling-up 
mechanism in which a lens-barrel is leaned, the structure of laser survey equipment can be 
simplified. Moreover, with the laser survey equipment of the 1st mode, since it is accepted by 
changing the size of the angle which each transparent member makes and the sense of a beam shaft 
is adjusted, it is not necessary to change the sense of the whole lens-barrel. Therefore, since the 
measured value of a level detector is always fixed, in case it does leveling-up work like before 
through levelirig-up work, it does not require time until the measured value of a level detector is 
stabilized. Therefore, the time of leveling-up work can be shortened. 

[0017] In case the laser survey equipment of such composition is used, it is good also as what has a 
bellows-like configuration for the aforementioned elastic member, and is good also considering the 
liquid which forms the aforementioned solution layer as a silicone oil. 

[0018] moreover, the laser survey equipment of the above-mentioned composition — the [ the above 
1st and ] - you may have further a rotation means to rotate the direction of outgoing radiation of the 
laser beam deflected by this reflective member within a fixed flat surface, by. rotating the reflective 
member which deflects 90 degrees of laser beams which penetrated 2 transparent member, and the 
aforementioned reflective member 

[0019] Furthermore, a beam division means to divide into two or more laser beams the laser beam to 
which outgoing radiation of the laser survey equipment of the above-mentioned composition was 
carried out from the aforementioned laser light source, The condenser lens which condenses one of 
the laser beams divided by the aforementioned beam division means, It is arranged on the focal plane 
of the aforementioned condenser lens, and has further an optical position detection means to detect 
the incidence position of the laser beam condensed with the aforementioned condenser lens, the 
aforementioned control means ~ the [ aforementioned ] — the [ 1 transparent member and / 
aforementioned ] — based on the variation of the incidence position of the aforementioned laser 
beam which carried out incidence to the aforementioned optical position detection means, you may 
compute the size of the angle which 2 transparent member makes 

[0020] If the laser survey equipment of such composition is adopted, the size of the angle which each 
transparent member makes can be made to be able to respond to the variation of the incidence 
position to the optical position sensing element of the beam divided by the beam division means, and 
can be detected. Therefore, the sense of a beam shaft can be adjusted more precisely. 
[0021] Moreover, the 2nd mode of the laser survey equipment of this invention A laser light source 
and the 1st wedge glass which penetrates the laser beam by which outgoing radiation was carried out 
from the aforementioned laser light source while being held in a lens-barrel possible [ rotation ] 
centering on the beam shaft of this laser beam, The 2nd wedge glass which penetrates the laser beam 
which penetrated the aforementioned 1st wedge glass while being held in a lens-barrel possible 
[ rotation ] centering on the beam shaft of the aforementioned laser beam, the [ the above 1st held in 
the aforementioned lens-barrel, and ] — with the rolling mechanism which rotates 2 wedge glass the 
size of the aforementioned tilt angle detected in the level detector which detects the tilt angle to the 
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level surface of the aforementioned lens-barrel, and the aforementioned level detector - responding - 
- the aforementioned rolling mechanism ~ controlling — the [ the above 1st and ] — it has the control 
means which adjust the direction of outgoing radiation of the laser beam which penetrates 2 wedge 
glass 

[0022] That is, the laser survey equipment of the 2nd mode can arrange the wedge glass of two 
sheets on the optical path of a laser beam, and can adjust the sense of the beam shaft of a laser beam 
by rotating each wedge glass in the field which intersects perpendicularly with the optical path of the 
laser beam concerned. Thereby, like the 1st mode, the structure of laser survey equipment can be 
simplified and, moreover, the time of leveling-up work can be shortened. 
[0023] such laser survey equipment of composition - the [ the above 1st and ] - you may have 
further a rotation means to rotate the direction of outgoing radiation of the laser beam deflected by 
this reflective member within a fixed flat surface, by rotating the reflective member which deflects 
90 degrees of laser beams which penetrated 2 wedge glass, and the aforementioned reflective 
member 

[0024] Moreover, a beam division means to divide into two or more laser beams the laser beam to 
which outgoing radiation of the laser survey equipment of the 2nd mode was carried out from the 
aforementioned laser light source, The condenser lens which condenses one of the laser beams 
divided by the aforementioned beam division means, It is arranged on the focal plane of the 
aforementioned condenser lens, and has further an optical position detection means to detect the 
incidence position of the laser beam condensed with the aforementioned condenser lens, the 
aforementioned control means ~ the [ the above 1st and ] - according to the variation of the 
incidence position of the aforementioned laser beam which carried out incidence to the 
aforementioned optical position detection means, you may control rotation of 2 wedge glass , 
[0025] In case the laser survey equipment of each above-mentioned mode is used, the 
aforementioned beam division means may be a beam splitter which-reflects the remainder while 
penetrating 1 a part of incident light, and the aforementioned optical position detection means may be 
a two-dimensional position sensitive detector (PSD). 

[0026] Furthermore, the laser survey equipment of each above-mentioned mode may be further 
equipped with a rotation means to rotate the direction of outgoing radiation of the laser beam 
deflected by this reflective member within a fixed flat surface, by rotating the reflective member 
which deflects other one [ 90-degree ] of the laser beams divided by the aforementioned beam 
division means, and the aforementioned reflective member. At this time, the aforementioned 
reflective member may be a pentaprism. Moreover, the tilt angle detected in the aforementioned 
level detector may be equivalent to the inclination to the vertical of the beam shaft of the laser beam 
which it is divided by the aforementioned beam division means, and carries out incidence to the 
aforementioned reflective member at this time. 
[0027] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. 

<lst operation gestalt> drawin g 1 is the cross section showing the composition of the floodlighting 
equipment which constitutes the laser survey equipment by the 1st operation gestalt of this invention. 
This drawing 1 shows the state of the floodlighting equipment when standing laser survey equipment 
in the perpendicular direction, in order to perform the laser beam scan to a horizontal direction. 
[0028] Floodlighting equipment 1 1 is constituted from that rotation is free and the rotation 
floodlighting section 15 held at the same axle by the lens-barrel 14 through the lens-barrel 14 fixed 
in housing (not shown) of laser survey equipment, and bearing 19. Laser beam optical-path 14b in 
alignment with the machine shaft lz (axis of rotation of the rotation floodlighting section 15 and 
coincidence) and laser beam optical-path 14a which intersects. perpendicularly with this laser beam 
optical-path 14b are formed in the lens-barrel 14. Moreover, while it is open for free passage to laser 
beam optical -path 15a of the hollow formed in the axis of rotation and same axle while it was open 
for free passage to laser beam optical-path 14b, and this laser beam optical-path 15a, pentaprism 
stowage 15b which has opening is formed in the direction of an end face, and the side at the rotation 
floodlighting section 15. 

[0029] (Laser outgoing radiation optical system) The beam splitter 24 as a beam division means is 
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being fixed to the intersection of the laser beam optical paths 14a and 14b in a lens-barrel 14. 
Moreover, the laser diode 21 is being fixed to one edge of this laser beam optical-path 14a. 
Moreover, between this laser diode 21 and beam splitter 24, a collimator lens 22, the ANAMO prism 
23, and the beam shaft controller 33 are being fixed from the laser diode 21 side. Moreover, a 
pentaprism 27 and the wedge prism 30 are being fixed to pentaprism hold section 15b of the rotation 
floodlighting section 15. 

[0030] The laser diode 21 as a laser light source carries out outgoing radiation of the laser beam L0. 
A collimator lens 22 is a lens which makes parallel light the laser beam L0 by which outgoing 
radiation was carried out from laser diode 21. Moreover, the ANAMO prism 23 is an optical element 
for correcting to a perfect circle form the cross-section configuration of the laser beam L0 which 
penetrated the collimator lens 22. 

[0031] The laser beam L0 which penetrated the ANAMO prism 23 penetrates the optical-axis 
controller 33, and it carries out incidence to a beam splitter 24 (the optical-axis controller 33 is 
explained in full detail behind). In the beam splitter 24, partial transparency film 24a which inclined 
to the pentaprism 27 side 45 degrees to the beam shaft of a laser beam L0 is formed. It has the 
property of reflecting the remaining laser beam while it makes 20-30% of the laser beam L0 
penetrate, since this partial transparency film 24a has 70-80% of reflection factor. Therefore, 70 - 
80% of the laser beam L0 which penetrated the ANAMO prism 23 is reflected in a pentaprism 27 
side. 

[0032] Incidence of the laser beam LI which reflected this beam splitter 24 is carried out to the pre- 
group lens 25 and the back group lens 26 which were fixed in laser beam optical-path 14b. These 
pre -group lens 25 and the back group lens 26 constitute the beam expander to which the beam 
diameter of the laser beam LI by which incidence was carried out is expanded. 
[0033] In pentaprism hold section 15b of the rotation floodlighting section 15, the pentaprism 27 in 
which the laser beam LI which penetrated the back group lens 26 carries out incidence is being fixed 
so that it may rotate to this rotation floodlighting section 15 and one. Optical plane-of-incidence 27c 
to which a laser beam LI carries out incidence of this pentaprism 27, 1st reflector 27a which the 
laser beam which carried out incidence from this optical plane-of-incidence 27c while 22.5 degrees 
leaned to this optical plane-of-incidence 27c reflects, 2nd reflector 27b which reflects again the laser 
beam reflected by this 1st reflector 27a while 45 degrees leaned to this 1st reflector 27a, While 
making the right angle to optical plane-of-incidence 27c, it has 27d of optical outgoing radiation 
sides which carry out outgoing radiation of the laser beam L3 reflected by 2nd reflector 27b. in 
addition, it does not illustrate to 2nd reflector 27b — an increase — reflection — a film - since it is 
formed of the vacuum plating of aluminium, in this 2nd reflector 27b, internal reflection of the laser 
beam is carried out 100% On the other hand, the partial transparency film whose reflection factor is 
70 - 80% is formed in 1st reflector 27a. Therefore* 20 - 30% of laser beam L2 penetrates this 1st 
reflector 27a, and outgoing radiation is carried out from the upper limit of floodlighting equipment 
12 through the wedge prism 30. 

[0034] From 27d of optical outgoing radiation sides of a pentaprism 27, the laser beam L3 by which 
outgoing radiation was carried out penetrates aperture 15for floodlighting c which carried out 
opening, and the aperture of housing which is not illustrated to the side of pentaprism hold section 
15b, and, outgoing radiation is carried out to it. Thus, the laser beam L3 by which outgoing radiation 
was carried out projects the datum line perpendicular to a wall surface etc., or horizontal by rotating 
in the field where a laser beam LI and a pentaprism 27 cross at right angles the whole rotation 
floodlighting section 15. 

[0035] (Rolling mechanism) Next, the mechanism (rotation means) for rotating the rotation 
floodlighting section 15 to a lens-barrel 14 is explained. The gear 35 is being fixed to the peripheral 
face of the rotation floodlighting section 15 connected free [ rotation ] to the lens-barrel 14 through 
bearing 19. On the other hand, the bracket 36 made to project towards the method of outside is 
formed in the upper-limit side of a lens-barrel 14. The motor 37 for floodlighting section rotation is 
being fixed to this bracket 36, and the pinion 38 attached in the axis of rotation of this motor 37 for 
floodlighting section rotation has geared with the gear 35 of the rotation floodlighting section 15. 
Since the direction of outgoing radiation of the laser beam L3 by which outgoing radiation is carried 
out from aperture 15for floodlighting c by rotating this motor 37 for floodlighting section rotation 
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rotates focusing on the axis of rotation of the rotation floodlighting section 15, the base plane which 
intersects perpendicularly with this axis of rotation is formed. 

[0036] (Leveling-up mechanism) As mentioned above, in order to project the datum line 
perpendicular to a wall surface etc., or horizontal by the laser beam L3, the direction of outgoing 
radiation of a laser beam L3 needs to be adjusted correctly. For example, in the state of drawin g 1 , it 
must be correctly projected on the laser beam L3 which projects the horizontal datum line 
horizontally. Hereafter, the leveling-up mechanism for adjusting the direction of outgoing radiation 
of such a laser beam L3 is explained. 

[0037] Drawin g 2 is drawing showing a part of each part material fixed to the lens-barrel 14 for 
explaining the leveling-up mechanism in the laser survey equipment 10 of drawin g 1 . Moreover, 
drawin g 3 is the front view which looked at the beam shaft controller 33 from the beam-splitter 24 
side, and drawing 4 is the cross section which met the A-A line of drawing 3 . It is installed in the 
beam shaft controller 33 so that the circular abbreviation parallel glass 41 and 42 of two sheets as a 
transparent member may serve as abbreviation parallel mutually, and the periphery portion of these 
abbreviation parallel glass 41 and 42 is inserted in the annular glass presser-foot frames 45 and 46. 
45d of receptacle seats for holding abbreviation parallel glass 41 is formed in the opening edge 
which counters the glass presser-foot frame 46 of the glass presser-foot frame 45. Similarly, 46d of 
receptacle seats for holding abbreviation parallel glass 42 is formed in the opening edge which 
counters the glass presser-foot frame 45 of the glass presser-foot frame 46. 
[0038] Covering 43 (elastic member) has the shape of a cylindrical shape of the shape of bellows 
which consists of an elastic body, and both the openings edge is closed by pasting the receptacle 
seats 45d and 46d of the glass presser-foot frames 45 and 46, respectively. And the solution layer 44 
is formed in the interior of covering 43 by filling up with liquids, such as a silicone oil. 
[0039] On the peripheral face of the glass presser-foot frames 45 and 46, the pin attachment sections 
45a and 46a of a rectangle tabular are formed at each glass presser-foot frames 45 and 46 and one. 
The both ends are formed more thinly than other portions, and the pin 47 is attached so that the pin 
attachment sections 45a and 46a may be penetrated. For this reason, the distance between each glass 
presser-foot frame 45 in the portion in which each pin attachment sections 45a and 46a were formed, 
and 46 is maintained at simultaneously regularity. However, each pin attachment sections 45a and 
46a are movable to the shaft orientations of this pin 47 in some range to a pin 47. 
[0040] Moreover, on the peripheral face of the glass presser-foot frame 45, two lead screw attaching 
parts 45b and 45c of a rectangle tabular are formed at this glass presser-foot frame 45 and one. These 
lead screw attaching parts 45b and 45c and pin attachment section 45a are formed so that it may 
project in the method of outside from 3 division-into-equal-parts position of the peripheral face of 
the glass presser-foot frame 45. And on the peripheral face which laps with lead screw attaching part 
45b of the glass presser-foot frame 46, lead screw attaching part 46b is formed. Screwhole 46e is 
formed in lead screw attaching part 46b, and the lead screw 48 is thrust into this screwhole 46e. 
[0041] The lead screw 48 is formed more thinly than other portions, and it has edge 48a by which the 
male screw is not turned off, and this edge 48a is inserted in lead screw attaching part 45b free 
[ rotation ]. Since the stopper ring 55 has fitted in, the lead screw 48 is held at edge 48a which 
penetrated lead screw attaching part 45b so that it may not fall out from lead screw attaching part 
45b. And the lead screw 48 rotates through the motor gear 52 which meshes with the lead screw gear 
53 fixed at the nose of cam, and this lead screw gear 53 by the motor 51 fixed to lead screw attaching 
part 45b-. Drive control of this motor 51 is carried out by the control section 35. Lead screw attaching 
part 46b is moved with rotation of the lead screw 48 by this motor 51 in accordance with the shaft 
orientations (the direction of B of draw in g 4 ) of the lead screw 48. For this reason, the distance 
between each abbreviation parallel glass 42 in the portion in which the lead screw attaching parts 
45b and 46b were formed, and 43 changes. Moreover, the same mechanism as the lead screw 
attaching parts 45b and 46b is established also about the lead screw attaching parts 45c and 46c. For 
this reason, the distance between each abbreviation parallel glass 42 in the portion in which lead 
screw attaching part 45c was formed, and 43 also changes with control sections 35. 
[0042] The situation of the optical-axis controller 33 when a motor 51 rotates to drawin g 5 is shown. 
As mentioned above, when a motor 51 rotates, the lead screw 48 rotates and lead screw attaching 
part 46b moves in accordance with the shaft of this lead screw 48 in connection with this. For this 
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reason, as shown in drawing 5 , the distance between each abbreviation parallel glass 41 in this 
portion and 42 becomes small. On the other hand, the distance between each abbreviation parallel 
glass 41 in the portion in which each pin attachment sections 45a and 46a were formed, and 42 is 
kept constant by the pin 47. Therefore, each abbreviation parallel glass 41 and 42 will be in the state 
of countering with some angle from parallel. At this time, the angle (namely, vertical angle of a 
solution layer 44) which each abbreviation parallel glass 41 and 42 makes is made into theta**, and 
the refractive index of a solution layer 44 is set to n (however, n**1.5). And if the angle of deviation 
of the beam shaft of the laser beam L0 by which carries out incidence to abbreviation parallel glass 
42, and penetrates a solution layer 44 and outgoing radiation is carried out from abbreviation parallel 
glass 41 is made into theta'**, the relation of the following formula will be realized. 
theta'=(n-l) theta ... (1) 

That is, the sense of the beam shaft of the laser beam L0 which penetrates this beam shaft controller 
33 can be changed by controlling the size of the vertical angle theta of a solution layer 44. 
[0043] Moreover, as shown in drawing 1 and drawing 2 , the two-dimensional position .sensitive 
detector (henceforth "PSD") 29 as an optical position detection means turns the light-receiving side 
to a beam-splitter 24 side, and is being fixed to the end face which counters the laser diode 21 of 
laser beam optical-path 14a of a lens-barrel 14. moreover, two-dimensional [ in laser beam optical- 
path 14a ] - the condenser lens 28 is being fixed between PSD29 and the beam splitter 24 The 
distance between two-dimensional PSD(s)29 is equal to the focal distance f2 of a condenser lens 28 
in this condenser lens 28. Therefore, 20-30% of laser beam L4 which penetrated partial 
transparency film 24a among the laser beams L0 which outgoing radiation was carried out from laser 
diode 21, and carried out incidence to the beam splitter 24 penetrates a condenser lens 28, and is 
condensed on PSDtwo-dimensional 29. Two-dimensional PSD29 is a device which detects the 
incidence position of light. The incidence position of the laser beam L4 to two-dimensional PSD is 
computed based on the current ratio outputted from each of this output terminal of two-dimensional 
PSD29. In addition, each of this output terminal of two-dimensional PSD is connected to the control 
section 35. 

[0044] Moreover, the tilt sensor 31 (level detector) which detects the inclination of the level shell of 
x directions (hand of cut within space) is being fixed to the soffit section of laser beam optical-path 
14b of a lens-barrel 14. And the tilt sensor 32 which detects the inclination of the level shell (hand of 
cut in the field which intersects perpendicularly with space along the perpendicular direction) of y is 
being fixed to the side of the tilt sensor 31. The tilt sensors 31 and 32 detect the inclination of a level 
shell by regarding position change of the foam in the bubble tube with which the electrolytic solution 
was filled as a change in resistance, and changing into an electrical signal. That is, while two 
electrodes (not shown) are prepared in the detection direction of a tilt angle by object physical 
relationship, respectively, the common electrode is prepared in the inferior-surface-of-tongue whole 
region on the upper surface of the tilt sensors 31 and 32. Therefore, if the position of a foam changes 
within each tilt sensor 3 1 and 32, the ratio of the resistance between each electrode on these upper 
surfaces and a common electrode will change. Each tilt sensors 31 and 32 are connected to the 
control section 35 through each [ these ] electrode, and the variation of the inclination of a lens- 
barrel 14 is computed based on change of the ratio of the resistance produced in each electrode. 
[0045] By using the measuring device which is not illustrated in the state of drawing 2 , the sense of 
a lens-barrel 14 shall be adjusted so that outgoing radiation of the laser beam L3 may be carried out 
horizontally correctly and outgoing radiation of the laser beam LI may be carried out in the 
perpendicular direction 10. In addition, the beam shaft of a laser beam LI and the machine shaft lz of 
a lens-barrel 14 shall be completely in agreement at this time, the measured value of the tilt sensors 
3 1 and 32 at this time, and two-dimensional [ of a laser beam L4 ] — the incidence position of PSD29 
is memorized as initial value to a control section two-dimensional [ at this time / of a laser beam L4 ] 
— distance in the x directions of [ from the PSD center coordinate aO of the incidence position of 
PSD29 ] is set to al Here, since the lens-barrel machine shaft lz and the perpendicular direction 10 
are in the state which was completely in agreement, although a value when the measured value by 
each tilt sensors 3 1 and 32 has the perpendicular machine shaft lz of a lens-barrel 14 is shown, 
depending on the physical relationship of the lens-barrel machine shaft lz and the beam shaft of a 
laser beam LI, this measured value does not necessarily need to, show the value at the time of a 
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vertical. 

[0046] Since the beam shaft of a laser beam LI is perpendicular since the beam shaft of drawing 6 of 
the laser beam L3 by which outgoing radiation was carried out from 27d of optical outgoing 
radiation sides of a pentaprism 27 from the state of drawin g 2 was level when it +deltaomega** 
Inclines in the x directions namely, the state +deltaomega** Where it inclined is shown (the 
clockwise sense is made into + in the x directions of draw ing 6 ). Since it is in the state 
+deltaomega** Where the machine shaft lz of a lens-barrel 14 inclined from the state of drawing 2 to 
the perpendicular direction 10 similarly, at this time, the measured value of the tilt sensor 31 also 
changes from initial value by the inclination of +deltaomega**. 

[0047] Then, the measured value of the tilt sensor 31 is read by the control section 35. A control 
section 35 computes amount of inclinations +deltaomega** of the beam shaft of a laser beam LI 
based on the measured value of the tilt sensor 3 1 . Since the motors 5 1 and 5 1 of each lead screw 
attaching parts 45b and 45c of the beam shaft controller 33 rotate and the lead screws 48 and 48 
opened for free passage through the motor gears 52 and 52 and the lead screw gears 53 and 53 rotate 
according to it, respectively, the lead screw attaching parts 46b and 46c are moved to the shaft 
orientations of the lead screws 48 and 48. Since the size of the vertical angle theta which a solution 
layer 44 forms changes by this, the direction of outgoing radiation of the beam shaft of a laser beam 
LI is adjusted. When the size of the vertical angle theta of a solution layer 44 changes to drawing 7 
shows signs that it was adjusted so that the beam shaft of a laser beam LI might become in the 
perpendicular direction 10. In order to adjust so that outgoing radiation of the laser beam LI may be 
carried out in the perpendicular direction 10, only +deltaomega ** needs to make the beam shaft of 
the laser beam L0 by which outgoing radiatioff is carried out incline from the beam shaft controller 
33 to the optical axis of a collimator lens 22. two-dimensional [ of the laser beam / in / x directions / 
when the +deltaomega** inclination of the beam shaft of a laser beam L0 is done to the optical axis 
of a collimator lens 22 ] L4 / ~ the amount b of gaps from the initial value al of the incidence 
position of PSD29 serves as b=f2tan (+deltaomega**) Drive control of each motors 51 and 51 is 
carried out. therefore, the control section 33 — two-dimensional, always carrying out the monitor of 
the incidence position of the laser beam L4 outputted from PSD29 The vertical angle theta of the 
solution layer 44 of the beam shaft controller 33 is changed so that the gap of the x directions of 
[ from the main coordinate aO of the incidence position of a laser beam L4 ] which carries out 
incidence to two-dimensional PSD29 may serve as al+b=al+f2tan (+deltaomega**). The vertical 
angle theta of the solution layer 44 at this time is theta=theta'/(n-l) from (1) formula. 
= deltaomega/(n-l) (however, n refractive index of a solution layer 44) 

It changes so that it may become. Thereby, only -deltaomega ** inclines from the state of drawing 
6 , and the beam shaft of a laser beam LI is in agreement with the perpendicular direction 10. 
Therefore, it is adjusted so that the beam shaft of the laser beam L3 by which outgoing radiation is 
carried out from the rotation floodlighting section 15 may become level. 

[0048] In addition, although only adjustment of the x directions of the inclination of the beam shaft 
of a laser beam LI detected by the tilt sensor 31 was explained, adjustment of the beam shaft of the 
direction of y detected by the tilt sensor 32 is performed similarly here. - 
[0049] That is, with the laser survey equipment of this operation gestalt, the direction of outgoing 
radiation of a laser beam LI is adjusted by adjusting the size of the vertical angle theta of the 
solution layer 44 of the beam shaft controller 33 according to the inclination of the level shell of the 
base plane formed of a laser beam L3. moreover, two-dimensional [ which installed change of the 
sense of each beam shaft at the time of making the beam shaft controller 33 drive on the optical axis 
of a collimator lens 22 ] - it is supervising with the incidence position of the laser beam L4 of 
PSD29 For this reason, variation with the slight sense of the beam shaft L0 by the beam shaft 
controller 33 can be adjusted with high precision. 

[0050] Thus, since the laser survey equipment of this operation gestalt is performing the leveling up 
by changing the relative angle of the abbreviation parallel glass 41 and 42 of two sheets which 
closed the solution layer 44, it does not need the complicated structure for leaning the whole lens- 
barrel like before. For this reason, structure of laser survey equipment can be simplified. Moreover, 
since the laser survey equipment of this operation gestalt does not need to lean floodlighting 
equipment 1 1 to housing in the case of a leveling up, the measured value of the tilt sensors 31 and 32 
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does not change in the middle of leveling-up work. Therefore, since time for stabilizing the 
measured value of a tilt sensor is not needed like before, leveling-up work can be done in a short 
time. 

[0051] The leveling-up mechanism of the laser survey equipment in the 2nd operation gestalt of this 
invention and some laser outgoing radiation optical system are shown in <2nd operation gestalt> 
dra wing 8 . A **** 2 operation gestalt is applied, when leaning 90 degrees of lens-barrels 14 in the 
perpendicular direction and using them for it to the state of drawing 1 , in order to carry out a laser 
scan. 

[0052] Where 90 degrees is leaned in the x directions to the state of drawin g 1 , the tilt sensor 61 of; 
directions (hand of cut within space) is being fixed so that the beam shaft orientations of a laser 
beam LI may become horizontal direction 10'. and the 1st operation gestalt - the same — the tilt 
sensor 61 of x directions - the beam shaft controller 33 and two-dimensional — it connects with the 
control section 53 with PSD29 , 
[0053] Hereafter, operation of the leveling-up mechanism of the laser survey equipment of this 
operation gestalt is explained. First, a control section 53 remembers the incidence position of the 
laser beam L4 to two-dimensional PSD29 to be the measured value of the tilt sensor 61 when being 
adjusted like drawing 8 , so that the beam shaft of a laser beam LI may become horizontal direction 
10'. In addition, the beam shaft of a laser beam LI and machine shaft lz' of a lens-barrel 14 shall be 
completely in agreement at this time, this time - two-dimensional [ of a laser beam L4 ] - distance 
in the x directions of [ from the PSD center aO of the incidence position of PSD29 ] is set to a2 
+deltaomega** As shown in drawing 9 , the beam shaft of a laser beam LI in the x directions from 
horizontal direction 10' and when it shifts a control section 53 - two-dimensional — so that the 
distance from the PSD center aO of the incidence position of the x directions of the laser beam L4 of 
PSD29 may serve as a2+f2tan (+deltaomega) The angle of the abbreviation parallel glass 42 to the 
abbreviation parallel glass 41 of the beam shaft controller 33 is changed, and the beam shaft 
orientation of a laser beam L0 is adjusted. Thus, -deltaomega** rotation [ state / of drawin g 9 ] of the 
beam shaft of a laser beam LI can be done, and it can adjust so that horizontal direction 10' may be 
made to turn to (refer to drawing 10 ) . 

[0054] Thus, in order to perform the laser scan of the perpendicular direction, even when using laser 
survey equipment with this operation form, turning it horizontally, leveling-up work is done using 
the beam shaft controller 33 to which the beam shaft orientation of a laser beam L0 is adjusted by 
changing the relative angle of the abbreviation parallel glass 41 and 42 of two sheets which closed 
the solution layer 44 like the 1st operation form. Thereby, the sense of the beam shaft of a laser beam 
L0 is made to incline to lens-barrel machine shaft lz', and it can adjust so that the beam shaft of a 
laser beam LI may become level. 

[0055] <3rd operation gestalt> drawing 11 is the cross section showing the structure of the beam 
shaft controller 63 in the laser survey equipment of the 3rd operation gestalt of this invention, the 
laser survey equipment of a **** 3 operation gestalt does leveling-up work by adjusting the sense of 
the beam shaft of a laser beam L0 by rotating the optical axis of a collimator lens 22 for the wedge 
glass of two sheets as a center, respectively - the feature - carrying out - other portions ~ the [ the 
1st and ] ~ suppose that it is the same as that of 2 operation gestalten 

[0056] The beam shaft controller 63 fixed in laser beam optical-path 14a of a lens-banel 14 consists 
of casing 66 of an enclosed type which consists of a transparent member, and wedge glass 64 and 65 
of two sheets held in this casing 66. Wedge glass 64 and 65 is an optical element which consists of a 
flat surface which faced with the angle more slightly than parallel, and it arranges and it is arranged 
so that those plane of incidence may be turned to a laser diode 21 side. It is held in casing 66 in the 
state which each [ these ] wedge glass 64 and 65 can rotate freely in a field perpendicular to the 
optical axis of a collimator lens 22. Moreover, 64 of each wedge glass and the axis of rotation of 65 
are constituted so that it may be in agreement with the optical axis of a collimator lens 22. Gears 67 
and 68 have fitted into the periphery portion of each [ these ] wedge glass 64 and 65, respectively, 
and each gears 67 and 68 are rotated by the motors 69 and 70 fixed in casing 66 into it. Each [ these ] 
motors 69 and 70 are connected to the control section 35, and the roll control of each wedge glass 64 
and 65 is made by this control section 35. In addition, with this operation gestalt, each gears 67 and 
68 and each motors 69 and 70 are combined, and it is considering as the "rolling mechanism." 
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[0057] When incidence of the laser beam L0 is carried out to this beam shaft controller 63, the beam 
shaft of this laser beam L0 is crooked by penetrating the wedge glass 64 and 65 of two sheets. And if 
each wedge glass 64 and 65 rotates by the control section 35, the sense of the beam shaft of the laser 
beam L0 which penetrates the beam shaft controller 63 will change. Thus, by adjusting the sense of 
the beam shaft of a laser beam L0, it can adjust so that outgoing radiation of the beam shaft of a laser 
beam LI may be carried out in the perpendicular direction 10. 

[0058] Hereafter, the leveling-up method of the laser survey equipment of this operation gestalt 
using the beam shaft controller 63 of the above-mentioned composition is explained using drawing 
2 , and 6, 7 and 1 1. As mentioned above, the sense of a lens-barrel 14 is adjusted so that outgoing 
radiation of the laser beam L3 may be horizontally carried out correctly by the measuring device 
which is not illustrated and outgoing radiation of the laser beam LI may be carried out in the 
perpendicular direction 10 (at this time, the beam shaft of a laser beam LI and the machine shaft lz of 
a lens-barrel 14 are completely in agreement), the measured value of the tilt sensors 31 and 32 at this 
time, and two-dimensional [ of a laser beam L4 ] — the incidence position of PSD29 is memorized 
by the control section 35 the 1st operation gestalt — the same — two-dimensional [ of the laser beam 
L4 at this time ] - distance from the PSD center aO of the incidence position of PSD29 is set to al 
As shown in draw ing 6 , the beam shaft of a laser beam LI receives in the perpendicular direction 10. 
+deltapmega** and when it shifts The roll control of each motors 69 and 70 is performed, a control 
section 35 - two-dimensional ~ so that the distance from the PSD center aO of the incidence position 
of the x directions of the laser beam L4 of PSD29 may serve as al+f2tan (+deltaomega**) The sense 
of the beam shaft of the laser beam L0 by which incidence is carried out to a beam splitter 24 is 
adjusted by rotating each wedge glass 64 and 65 in the field which intersects perpendicularly with 
the optical axis of a collimator lens 22. Thus, -deltaomega** rotation [ state / of drawi ng 6 ] of the 
beam shaft of a laser beam LI can be done, and it can adjust so that the perpendicular direction 10 
may be made to turn to ( drawin g 7 ). 

[0059] In addition, although the leveling-up mechanism at the time of standing laser survey 
equipment perpendicularly and using it like drawing 1 was explained in order to perform a horizontal 
laser scan here, in case the laser scan to the perpendicular direction is performed, the same leveling- 
up work can be done by fixing, where 90 degrees of tilt sensors 3 1 are rotated from the state of 
drawin g 1 like the 2nd operation gestalt. 
[0060] 

[Effect of the Invention] According to this invention, a complicated leveling-up mechanism is not 
needed but the structure of laser survey equipment can be simplified. Moreover, the laser survey 
equipment which can do leveling-up work in a short time can be offered. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates the datum line by the laser 
beam to horizontal or the laser survey equipment projected perpendicularly to a predetermined 
field. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web^cgi - ejje 



2003/11/12 



1/2 K-v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in fields, such as engineering works and construction, 
the laser survey equipment (the so-called laser planar) for performing marking of a horizontal line or 
a vertical line is used. This laser equipment rotates the floodlighting section which carries out 
outgoing radiation of the laser beam, scans this laser beam to a hoop direction, and projects the 
datum line perpendicular to planes of incidence-ed, such as a wall surface, or horizontal by tracing of 
a laser beam. 

[0003] Drawing 12 is the cross section showing the composition of conventional laser survey 
equipment. This drawing 12 shows the state where laser survey equipment was stood in the 
perpendicular direction, in order to perform the laser beam scan to a horizontal direction. The lens- 
barrel 82 dedicated in housing 81 consists of laser beam optical-path 82a of the hollow which 
branched at the right angle from laser beam optical-path 82b of the hollow which penetrates the 
whole along with the medial axis of laser survey equipment, and this laser beam optical-path 82b. In 
laser beam optical-path 82a, a laser diode 83, the collimator lens unit 104, and the ANAMO prism 84 
are being fixed from the end-face side. And the rectangular prism 85 is being fixed to the intersection 
of the laser beam optical paths 82a and 82b. 

[0004] In laser beam Optical-path 82b, the pre-group lens 86 and the back group lens 87 are being 
fixed toward the upper part in drawin g 12 from the rectangular prism 85. The approximate circle 
tubed rotation floodlighting section 88 to which the pentaprism 89 was dedicated is being fixed to 
the upper-limit section of a lens-barrel 82 free [ rotation ] in the field which intersects 
perpendicularly with laser beam optical-path 82b. Opening is formed in the upper-limit side and the 
side of this rotation floodlighting section 88, respectively. 

[0005] In the laser survey equipment of such composition, if outgoing radiation of the laser beam 
L10 is carried out from the laser diode 83 fixed to the laser beam optical-path 82a end face, in a , 
rectangular prism 85, 90 degrees of the laser beam L10 will be crooked in the rotation floodlighting 
section 88 side, it will penetrate the pre-group lens 86 and the back group lens 87, and they will carry 
out incidence to a pentaprism 89. The laser beam L10 which canied out incidence to the pentaprism 
89 is gradually reflected by 2nd reflector 89b which inclined 45 degrees to 1st reflector 89a and this 
1st reflector. And outgoing radiation of the laser beam LI 1 which reflector [ 1st ] 89a Reached and 
was reflected by 2nd reflector 89b is carried out from optical outgoing radiation side 89c which is 
making the right angle to 89d of optical plane of incidence. 

[0006] Moreover, the partial reflection film is formed in 1st reflector 89a. Therefore, some laser 
beams LI 2 penetrate this 1st reflector 89a, penetrate the wedge prism 90 fixed on this 1st reflector 
89a, and outgoing radiation is carried out from opening of a rotation floodlighting section 88 upper- 
limit side. 

[0007] And a laser beam LI 1 rotates focusing on the axis of rotation of the rotation floodlighting 
section 88 by rotating in the field where laser beam optical-path 82b and the rotation floodlighting 
section 88 cross at right angles. Therefore, the base plane which intersects perpendicularly with this 
axis of rotation is formed of a laser beam LI 1. Moreover, the laser beam LI 2 by which outgoing 
radiation is carried out from the upper limit of the rotation floodlighting section 88 forms the criteria 
spot for a survey control point etc. being shown in a ceiling etc. 

[0008] Thus, in order to form a base plane in a wall surface etc., outgoing radiation of the laser beam 
LI 1 by which outgoing radiation was carried out from laser survey equipment needs to be carried out 
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horizontally correctly. Similarly, outgoing radiation also of the laser beam L12 which forms a 
criteria spot needs to be correctly carried out to a ceiling etc. perpendicularly. Therefore, at the time 
of use of laser survey equipment, it is necessary to do leveling -up work so that outgoing radiation of 
the laser beam LI 1 may be carried out horizontally correctly. 

[0009] Hereafter, the leveling-up mechanism for outgoing radiation of the laser beam LI 1 being 
carried out horizontally conrectly is explained, sliding which the bulge section 91 which has a semi- 
sphere side configuration is formed in the upper-limit side of a lens-barrel 82, and was formed in 
housing 81 — a hole - it is held in the state where it contacted in 81a since the maintenance to the 
housing 81 of a lens-barrel 82 is made by only contact of this portion - sliding — a hole - the lens- 
barrel 82 whole can be made to tilt in all the directions by rotating the semi-sphere side portion of 
the bulge section 91 within 81a 

[0010] Moreover, in housing 81, the screw 97 rotated by the motor 98 for level adjustment is formed. 
The nut 99 is screwed in this screw 97. This nut 99 moves up and down with rotation of a screw 97. 
The operation pin 101 is projected and formed in the superficies of a nut 99. The drive arm 96 
formed in the bulge section 91 and the pin 100 open for free passage touch the operation pin 101, 
and, thereby, rotation of the direction of X of the bulge section 91 (hand of cut within space) is 
regulated. * 

[001 1] Furthermore, under the rectangular prism 85, the tilt sensor 103 of the direction of X which 
detects the inclination of the direction of X of a lens-barrel 82 is being fixed in the lens-barrel 82. 
According to the inclination detected by this tilt sensor 103, the roll control of the motor 98 for level 
adjustment is performed, and a screw 97 rotates by this. Then, a nut 99 moves up and down with 
rotation of this screw 97, and the bulge section 91 linked through the operation pin 101 and the pin 
100 rotates in the direction of X. In addition, the tilt sensor 102 of the direction of Y which detects 
the inclination of the direction (hand of cut in the field which intersects perpendicularly with space 
along the perpendicular-among drawing direction) of Y is being fixed to the side of the tilt sensor of 
the direction of X ; Moreover, although not shown in the drawing, in housing 81, the mechanism for 
regulating rotation of the direction of Y of the bulge section 91 as well as the direction of X is 
established according to the size of the inclination detected by the tilt sensor 102. Thus, it is adjusted 
so that a lens-barrel 82 may always turn to. the perpendicular direction, namely, so that outgoing 
radiation of the laser beam LI 1 may always be carried out horizontally/Therefore, a laser beam LI 1 
can form always exact datum level. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, a complicated leveling-up mechanism is not 
needed but the structure of laser survey equipment can be simplified. Moreover, the laser survey 
equipment which can do leveling-up work in a short time can be offered. 
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* NOTICES * 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, with the structure of conventional laser 
survey equipment which was mentioned above, the leveling-up work for carrying out outgoing 
radiation of the laser beam L11 horizontally is done by leaning a lens-barrel 82 using the motor 
98 for level adjustment, a screw 97, and nut 99 grade. For this reason, there was a problem that 
the structure of laser survey equipment will become complicated. 

[0013] Moreover, if an inclination changes, the tilt sensor 102,103 will require fixed time until the 
measured value is stabilized possible [ measurement ]. For this reason, you have to wait to 
stabilize the measured value of the tilt sensor 102,103, whenever the inclination of a lens-barrel 
82 changes, when adjustment by leaning a lens-barrel 82 like before is performed. For this 
reason, the long time was required in order to do leveling-up work. 

[0014] Then, structure for a leveling up can be simplified and let it be the technical problem of 
this invention to offer the laser survey equipment which can moreover do leveling-up work in a 
short time. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 1st 
mode of the laser survey equipment of this invention the [ which has been arranged on the optical 
path .of the laser beam by which outgoing radiation was carried out from the laser light source and 
the aforementioned laser light source / abbreviation plate-like / the 1st and ] - with 2 transparent 
member the [ the above 1st and ] - with the tubed elastic member by which the double door 
peristome was closed by 2 transparent member the [ the solution layer formed by filling up with a 
liquid in the aforementioned elastic member, and / the above 1st and ] — with the lens-barrel holding 
2 transparent member The adjustment mechanism the above 1st held at this lens-barrel and whose 
adjustment in the range which includes parallel for the relative tilt angle of a member the 2nd 
transparence are enabled, The aforementioned adjustment mechanism is controlled according to the 
size of the aforementioned tilt angle detected in the level detector which detects the tilt angle to the 
level surface of the aforementioned lens-barrel, and the aforementioned level detector, and it has the 
control means which adjust the size of the angle which the aforementioned 1st area-pellucida 
material and the aforementioned 2nd area-pellucida material make. 

[0016] That is, the unit which closed the elastic member by the 1st and 2nd transparent members, 
and filled up the liquid with the laser survey equipment of the 1st mode into it is arranged on the 
optical path of a laser beam. And the sense of the beam shaft which penetrates each [ these ] 
transparent member is changed by changing the angle which each transparent member makes 
according to the size of the inclination of the level shell of the lens-barrel detected in the level 
detector. Therefore, since it is not necessary to establish like before the complicated leveling-up 
mechanism in which a lens-barrel is leaned, the structure of laser survey equipment can be 
simplified. Moreover, with the laser survey equipment of the 1st mode, since it is accepted by 
changing the size of the angle which each transparent member makes and the sense of a beam shaft 
is adjusted, it is not necessary to change the sense of the whole lens-barrel. Therefore, since the 
measured value of a level detector is always fixed, in case it does leveling-up work like before 
through leveling-up work, it does not require time until the measured value of a level detector is 
stabilized. Therefore, the time of leveling-up work can be shortened. 

[0017] In case the laser survey equipment of such composition is used, it is good also as what has a 
bellows-like configuration for the aforementioned elastic member, and is good also considering the 
liquid which forms the aforementioned solution layer as a silicone oil. 

[0018] moreover, the laser survey equipment of the above-mentioned composition - the [ the above 
1st and ] - you may have further a rotation means to rotate the direction of outgoing radiation of the 
laser beam deflected by this reflective member within a fixed flat surface, by rotating the reflective 
member which deflects 90 degrees of laser beams which penetrated 2 transparent member, and the 
aforementioned reflective member 

[0019] Furthermore, a beam division means to divide into two or more laser beams the laser beam to 
which outgoing radiation of the laser survey equipment of the above-mentioned composition was 
carried out from the aforementioned laser light source, The condenser lens which condenses one of 
the laser beams divided by the aforementioned beam division means, It is arranged on the focal plane 
of the aforementioned condenser lens, and has further an optical position detection means to detect 
the incidence position of the laser beam condensed with the aforementioned condenser lens, the 
aforementioned control means - the [ aforementioned ] - the [ 1 transparent member and / 
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aforementioned ] — based on the variation of the incidence position of the aforementioned laser 
beam which carried out incidence to the aforementioned optical position detection means, you may 
compute the size of the angle which 2 transparent member makes 

[0020] If the laser survey equipment of such composition is adopted, the size of the angle which each 
transparent member makes can be made to be able to respond to the variation of the incidence 
position to the optical position sensing element of the beam divided by the beam division means, and 
can be detected. Therefore, the sense of a beam shaft can be adjusted more precisely. 
[0021] Moreover, the 2nd mode of the laser survey equipment of this invention A laser light source 
and the 1st wedge glass which penetrates the laser beam by which outgoing radiation was carried out 
from the aforementioned laser light source while being held in a lens-barrel possible [ rotation ] 
centering on the beam shaft of this laser beam, The 2nd wedge glass which penetrates the laser beam 
which penetrated the aforementioned 1st wedge glass while being held in a lens-bairel possible 
[ rotation ] centering on the beam shaft of the aforementioned laser beam, the [ the above 1st held in 
the aforementioned lens-barrel, and ] — with the rolling mechanism which rotates 2 wedge glass the 
size of the aforementioned tilt angle detected in the level detector which detects the tilt angle to the 
level surface of the aforementioned lens-barrel, and the aforementioned level detector — responding - 
- the aforementioned rolling mechanism - controlling — the [ the above 1st and ] - it has the control 
means which adjust the direction of outgoing radiation of the laser beam which penetrates 2 wedge 

[0022] That is, the laser survey equipment of the 2nd mode can arrange the wedge glass of two 
sheets on the optical path of a laser beam, and can adjust the sense of the beam shaft of a laser beam 
by rotating each wedge glass in the field which intersects perpendicularly with the optical path of the 
laser beam concerned. Thereby, like the 1st mode, the structure of laser survey equipment can be 
simplified and, moreover, the time of leveling-up work can be shortened. 
[0023] such laser survey equipment of composition — the [ the above 1st and ] - you may have 
further a rotation means to rotate the direction of outgoing radiation of the laser beam deflected by 
this reflective member within a fixed flat surface, by rotating the reflective member which deflects 
90 degrees of laser beams which penetrated 2 wedge glass, and the aforementioned reflective 
member 

[0024] Moreover, a beam division means to divide into two or more laser beams the laser beam tp 
which outgoing radiation of the laser survey equipment of the 2nd mode was carried out from the 
aforementioned laser light source, The condenser lens which condenses one of the laser beams 
divided by the aforementioned beam division means, It is arranged on the focal plane of the 
aforementioned condenser lens, and has further an optical position detection means to detect the 
incidence position of the laser beam condensed with the aforementioned condenser lens, the 
aforementioned control means — the [ the above 1st and ] — according to the variation of the 
incidence position of the aforementioned laser beam which carried out incidence to the 
aforementioned optical position detection means, you may control rotation of 2 wedge glass 
[0025] In case the laser survey equipment of each above-mentioned mode is used, the 
aforementioned beam division means may be a beam splitter which reflects the remainder while 
penetrating a part of incident light, and the aforementioned optical position detection means may be 
a two-dimensional position sensitive detector (PSD). 

[0026] Furthermore, the laser survey equipment of each above-mentioned mode may be further 
equipped with a rotation means to rotate the direction of outgoing radiation of the laser beam 
deflected by this reflective member within a fixed flat surface, by rotating the reflective member 
which deflects other one [ 90-degree ] of the laser beams divided by the aforementioned beam 
division means, and the aforementioned reflective member. At this time, the aforementioned 
reflective member may be a pentaprism. Moreover, the tilt angle detected in the aforementioned 
level detector may be equivalent to the inclination to the vertical of the beam shaft of the laser beam 
which it is divided by the aforementioned beam division means, and carries out incidence to the 
aforementioned reflective member at this time. 
[0027] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. 
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<lst operation gestalt> drawing 1 is the cross section showing the composition of the floodlighting 
equipment which constitutes the laser survey equipment by the 1st operation gestalt of this invention. 
This drawin g 1 shows the state of the floodlighting equipment when standing laser survey equipment 
in the perpendicular direction, in order to perform the laser beam scan to a horizontal direction. 
[0028] Floodlighting equipment 1 1 is constituted from that rotation is free and the rotation 
floodlighting section 15 held at the same axle by the lens-barrel 14 through the lens-barrel 14 fixed 
in housing (not shown) of laser survey equipment, and bearing 19. Laser beam optical -path 14b in 
alignment with the machine shaft lz (axis of rotation of the rotation floodlighting section 15 and 
coincidence) and laser beam optical-path 14a which intersects perpendicularly with this laser beam 
optical-path 14b are formed in the lens-barrel 14. Moreover, while it is open for free passage to laser 
beam optical-path 15a of the hollow formed in the axis of rotation and same axle while it was open 
for free passage to laser beam optical-path 14b, and this laser beam optical-path 15a, pentaprism 
stowage 15b which has opening is formed in the direction of an end face, and the side at the rotation 
floodlighting section 15. 

[0029] (Laser outgoing radiation optical system) The beam splitter 24 as a beam division means is 
being fixed to the intersection of the laser beam optical paths 14a and 14b in a lens-barrel 14. 
Moreover, the laser diode 21 is being fixed to one edge of this laser beam optical-path 14a. 
Moreover*, between this laser diode 21 and beam splitter 24, a collimator lens 22, the ANAMO prism 
23, and the beam shaft controller 33 are being fixed from the laser diode 21 side. Moreover, a 
pentaprism 27 and the wedge prism 30 are being fixed to pentaprism hold section 15b of the rotation 
floodlighting section 15. 

[0030] The laser diode 21 as a laser light source carries out outgoing radiation of the laser beam L0. 
A collimator lens 22 is a lens which makes parallel light the laser beam L0 by which outgoing 
radiation was carried out from laser diode 21. Moreover, the ANAMO prism 23 is an optical element 
for correcting to a perfect circle form the cross-section configuration of the laser beam L0 which 
penetrated the collimator lens 22. 

[0031] The laser beam L0 which penetrated the ANAMO prism 23 penetrates the optical-axis 
controller 33, and it carries out incidence to a beam splitter 24 (the optical-axis controller 33 is 
explained in full detail behind). In the beam splitter 24, partial transparency film 24a which inclined 
to the pentaprism 27 side 45 degrees to the beam shaft of a laser beam L0 is formed. It has the 
property of reflecting the remaining laser beam while it makes 20-30% of the laser beam L0 
penetrate, since this partial transparency film 24a has 70 - 80% of reflection factor. Therefore, 70 - 
80% of the laser beam L0 which penetrated the ANAMO prism 23 is reflected in a pentaprism 27 - 
side. 

[0032] Incidence of the laser beam LI which reflected this beam splitter 24 is carried out to the pre- 
group lens 25 and the back group lens 26 which were fixed in laser beam optical-path 14b. These 
pre-group lens 25 and the back group lens 26 constitute the beam expander to which the beam 
diameter of the laser beam LI by which incidence was carried out is expanded. 
[0033] In pentaprism hold section 15b of the rotation floodlighting section 15, the pentaprism 27 in 
which the laser beam LI which penetrated the back group lens 26 carries out incidence is being fixed 
so that it may rotate to this rotation floodlighting section 15 and one. Optical plane-of-incidence 27c 
to which a laser beam LI carries out incidence of this pentaprism 27, 1st reflector 27a which the 
laser beam which carried out incidence from this optical plane-of-incidence 27c while 22.5 degrees 
leaned to this optical plane-of-incidence 27c reflects, 2nd reflector 27b which reflects again the laser 
beam reflected by this 1st reflector 27a while 45 degrees leaned to this 1st reflector 27a, While 
making the right angle to optical plane-of-incidence 27c, it has 27d of optical outgoing radiation 
sides which carry out outgoing radiation of the laser beam L3 reflected by 2nd reflector 27b. in 
addition, it does not illustrate to 2nd reflector 27b - an increase - reflection a film - since it is 
formed of the vacuum plating of aluminium, in this 2nd reflector 27b, internal reflection of the laser 
beam is carried out 100% On the other hand, the partial transparency film whose reflection factor is 
70 - 80% is formed in 1st reflector 27a. Therefore, 20 - 30% of laser beam L2 penetrates this 1st 
reflector 27a, and outgoing radiation is carried out from the upper limit of floodlighting equipment 
12 through the wedge prism 30. 

[0034] From 27d of optical outgoing radiation sides of a pentaprism 27, the laser beam L3 by which 
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outgoing radiation was carried out penetrates aperture 15for floodlighting c which carried out 
opening, and the aperture of housing which is not illustrated to the side of pentaprism hold section 
15b, and outgoing radiation is carried out to it. Thus, the laser beam L3 by which outgoing radiation 
was carried out projects the datum line perpendicular to a wall surface etc., or horizontal by rotating 
in the field where a laser beam LI and a pentaprism 27 cross at right angles the whole rotation 
floodlighting section 15. 

[0035] (Rolling mechanism) Next, the mechanism for rotating the rotation floodlighting section 15 to 
a lens -barrel 14 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross section showing the structure of the laser survey equipment by the 1st 
operation gestalt of this invention 

[ Drawin g 2] Drawing for explaining the leveling-up mechanism of the laser survey equipment by the 
1st operation gestalt of this invention 

[Drawing 3] Front view of the beam shaft controller 33 in the laser survey equipment by the 1st 
operation gestalt of this invention 

[Drawin g 4] The cross section which met the A- A line of drawin g 3 

[Drawing 5] The cross section showing the state of the beam shaft controller 33 when rotating a 
motor 51 

[Drawin g 6] Drawing showing signs +deltaomega** That the beam shaft of a laser beam LI inclined 
from the state of drawing 2 

[Drawing 7] Drawing showing signs that leveling-up work was done from the state of drawing 6 
[ Drawin g 8] Drawing for explaining the leveling-up mechanism of the laser survey equipment by the 
2nd operation gestalt of this invention 

[Drawing 9] Drawing showing signs +deltaomega** That the beam shaft of a laser beam Li inclined 
from the state of drawing 8 

[Drawing 10] Drawing showing signs that leveling-up work was done from the state of drawing 9 
[ Drawing 11] The cross section showing the structure of the beam shaft controller 63 in the laser 
survey equipment of the 3rd operation gestalt of this invention 

[Drawing 12] The cross section showing the structure of the laser survey equipment of the 
conventional technology 
[Description of Notations] 

21 Laser Diode 

22 Collimator Lens 
24 Beam Splitter 

27 Pentaprism 

28 Condenser Lens ' 

29 Two-dimensional PSD 
31, 32, 61, 62 Tilt sensor 
33 63 Beam shaft controller 
35 53 Control section 

41 42 Abbreviation parallel glass 

43 Covering ' 

44 Solution Layer 

45 46 Glass presser-foot frame 
45b, 46b Lead screw attaching part 

47 Pin 

48 Lead Screw 

51 Motor 

52 Motor Gear 

53 Lead Screw Gear 
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64 65 Wedge glass 

LI, L2, L3, and L4 Laser beam 

theta Vertical angle 
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[Drawing,9] 
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